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I.— SNOWY   I'KAK   ABOVE  OTBUGHUL  GLACIER,  AT  HEAD  OF 

NISSA   VALLEY,  SEEK   FROM   MORAINE  ABOVE  WEST  FLANK   OF  GLACIER, 

AT  AN  ELEVATION  OF  ABOUT  L4.SO0   FEET  (SEE   PAGE   12,  NOTE  16). 

The  foreground  shows  the  glacier  Hank  completely  covered  with   ivek  debris.    The  ice  wall 

behind  is  exposed,  darkened  by  tine  detritus. 
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PREFACE 

In  the  introductory  remarks  prefixed  to  this  Memoir  I  have  endeavoured  to  indicate 
briefly  the  objects  and  methods  which  guided  me  in  the  surveys  of  my  three  Central-Asian 
journeys  and  in  the  preparation  of  the  maps  which  contain  their  final  cartographical  record. 
It  only  remains  for  me  to  acknowledge  with  gratitude  my  manifold  obligations  for  the  effective 
help  which  alone  rendered  possible  the  topographical  tasks  bound  up  with  my  explorations. 

That  I  was   able  to  plan  and  carry  out  those  tasks  was  due  to  the  fact  that  the  Survey 
of  India,  accustomed  ever  since  its  inception  to  serve  the  interests  of 
6  P  "india™6*  °  geographical  research,  not  only  within  the  vast  area  forming  its  own 

sphere  of  activity  but  also  beyond  the  borders  of  India,  supported  from 
the  start  my  aims  with  the  means  best  suited  for  them.  In  Chapter  I,  dealing  with  the 
history  of  our  surveys,  I  have  had  occasion  fully  to  note  the  services  rendered  by  the  experi- 
enced Indians  whom  the  various  Surveyor  Generals  deputed  with  me,  and  the  extent  of  the 
help  which  I  received  b}-  the  provision  of  instruments,  equipment  and  funds  to  meet  the 
cost  of  their  employment.  To  the  Survey  of  India  was  due  also  the  compilation  and 
publication  of  the  results  brought  back  by  our  joint  efforts  from  each  successive  journey. 

The  topographical  results  thus  secured  have  not  only  helped  me  to  make  my  journeys 
directly  profitable  for  geographical  study,  they  have  also  greatly  facilitated  my  archaeological 
explorations  in  regions  which,  though  largely  desolate  today  in  their  physical  aspects,  have  yet 
played  a  very  important  part  in  the  history  of  Asia  and  its  ancient  civilizations.  But  apart 
from  the  gratitude  I  owe  for  this  furtherance  of  my  researches,  the  fact  of  my  having 
been  able  to  work  in  direct  contact  with  the  oldest  of  the  scientific  departments  of  India  will 
always  be  remembered  by  me  with  deep  satisfaction. 

Ever  since  in  1899  the  proposals  for  my  first  Central-Asian  journey  had  received  the 

Government  of    India's    sanction,    successive    Surveyor  Generals   did 

SurveyoreGenera]s  their   best  to  facilitate   the  survey   tasks  of    my  expeditions.       I  still 

think  back  gratefully  to  the  very   helpful  advice  and  instruction   by 

which  the  late  Colonel  St.  George  Gore,  R.E.,  while  at  Calcutta  during  the  cold  weather  of 

1899-1900,  showed  his  personal  interest  in  the  enterprise.     His  successor  as  Surveyor  General, 

Colonel  F.  B.  Lonoe,  R.E.,  was  equally  ready  to  meet  my  requests  concerning   the  plans  I 

had  formed  for  my  second   and  much  more  extensive  expedition  of  1 906-08. 

But  my    heaviest  debt  of  gratitude  is  due  to  Colonel   Sir  Sidney  Burrard,  R.E., 
K.C.S.I.,  F.R.S.,  who  as  Superintendent  of  the  Trigonometrical  Survey 

Guidance  of  Sir  -  1899    had  direct  charge  of  all  arrangements  for  the  survey  work 

Sidney  cnrrara  "  °  J 

of  my  first  and  second  expeditions,  and  who  during  his  succeeding  long 

term  of  office  as   Surveyor  General   was  equally   ready  to  extend  to  me  unfailing  support 

and  guidance  with  regard  to  the  third.     Moreover  quite  as  great  a  stimulus  was  the  thoughtof 

his  own  lifelong  devotion  to  the  study  of  the  geographical  problems  connected  with  innermost 

Asia  and  the  great  mountain  systems  which  enclose  it.     I  feel  hence  very  grateful  for  being 

allowed  to  dedicate  this  record  of  our  labours  to  Sir  Sidney  Burrard   not  merely  as  a  most 

helpful  friend  and  guide  but  also  as  a  living  embodiment  of  that  spirit  of  scientific   research 

which   has   never  ceased  to  pervade  the  Survey  of  India  since  the  days  of  Reonell,  Lamb  ton, 

and  Everest. 
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To  Colonel  Sir  Gerald  Lknox-ConynciHam,  R.E.,  who  succeeded  to  the  charge  of  the 
Trigonometrical  Survey  in  1913,  I  am  indebted  for  much  kind  help  in 
UPSurvcT  Office"0™       connection  with  my  third  expedition  and  for  most  of  the  efforts  which  wen 
needed  to  assure  the  publication  of  the  maps  dealt  with  in  this  Memoir 
My  gratitude  for  his  constant  consideration  and  support  must  be  all  the  greater  because  the 
protracted  labours  needed  for  the  compilation  and  fair-drawing  of  these  maps  at  the  Trigono- 
metrical Survey  Office  had  to  be  carried  on  for  the  most  part  during  the  period  of  great  stress 
and  strain  when  the  war  caused  depletion  in  the  Survey  staff.     To  Colonels  E.  A.  Tandy,  R.E., 
and  H.  Mc  C.  Cowik,  R.E.,  who  successively  held  charge  of  the  Trigonometrical  Survey  Office 
since  1920,  my  special  thanks  are  due  for  the  steadily  continued  efforts  which   permitted  the 
reproduction  of  the  large  number  of  map  sheets  to  be  completed  by  the  summer  of  1922. 

The  greatness  of  the  field  covered    by  our  surveys,  extending  over  no  less  than  28 
degrees  of  longitude  and  8  degrees  of  latitude,  and   the  varied  nature 
draB? K'of'niaps  °^  *'ie  materials  brought   back  from   the  different    journeys  made  the 

task  of  compilation    and   drawing  necessarily  a  very  heavy  one.     No 
less  than  fifteeu  draftsmen  on  the  average  were  employed  on  it  during   1917-19  under  the 
supervision  of  several  officers  from  the  Provincial  and  Upper  Subordinate  Services,   working 
at  No.  2  Drawing  Office,    Dehra   Dun.     Under  the   exceptional  difficulties  created   by  the 
war,  the  work  could  not  have  been  brought  to    a  successful  conclusion  but    for  the  special 
efforts  which  the  officers  successively   in   charge  of  it,  Colonels  G.  A.   Beazeley  and  H.H. 
Turner  and  the  late  Colonel  R.  A.  Wavhofe,  R.  E.,  were  prepared  to  devote  to  it  by  the  side 
of  much  other  urgent  work.     To  the   last  named   officer  in   whom   the   Survey  of  India   has 
since  lost  a  distinguished  veteran  of  wide  trans-frontier  experience,  I  am  indebted  for  a  series  of 
valuable  suggestions  which  have  helped  to  improve  the  cartographic  representation  of  the  ground. 
I  owe  a  similar  debt  of  gratitude  to  Major  F.  J.  M.  King,  R.  E.,  who  since  the  spring 
of    1919  adding   the  charge    of  No.   2  Drawing  Office  to  that  of  the 
ePr°n"ps10n  °  Photo.-Zinco.  Office,  Dehra  Dun,   has  spared   no  pains  to  improve  the 

reproduction  of  the  maps  by  all  technical  means  at  his  disposal. 
Finally  I.  consider  it  my  duty  to  record  here  my  special  thanks  to  Munshi  Kahim  Bakhsh, 
Head  Draftsman  of  No.  2  Drawing  Office,  who  brought  to  bear  upon  the  drawing  of  the  new 
maps  the  accumulated  experience  he  had  gained  ever  since  1901  from  the  cartographic  elabo- 
ration of  our  previous  Central-Asian  surveys.  His  exemplary  attention  to  detail  and  his 
painstaking  care  helped  to  lighten  the  labour  which  the  revision  of  the  fair  drawings  and  the 
correction  of  proofs  in  their  successive  stage  have  involved  for  me. 

When  in  the  spring  of  192 1  Colonel  C.  H.  D.  Ryder,  C.  I.  E.,  D.  S.  O.,  R.  E.,  Surveyor 

General,  had  accorded  final  sanction  for   the  publication    of   the  present 

AP1iemoirS '°  Memoir,    Major    Kenneth    Mason,    M.  C,  R.  E.,    officiating   Deputy 

Superintendent,  Survey  of  India,   kindly   agreed,  with   the  approval  of 

Colonel  H.  McC.  Cowie,  to  provide  for  it  an  Appendix  dealing    with  the  details  and  merits  of 

the  triangulation  executed  by  my  survey  assistants,   R.  S.  Ram   Singh  and  R.  B.  Lai  Singh. 

The  labour  involved  in  this  task  was  far  greater  than  the  summary  and  discussion  as  prefixed 

by  Major  Mason  in  Appendix  A  might  suggest  in  its   lucid    conciseness.     I    cannot   feel   too 

grateful  to  him  for  the  expert  analysis  thus  provided  as  regards  the  trigonometrical  basis  of  our 

maps.     Not  content   with  this  service  Major  Mason  decided  to  incorporate  in    the   appended 

tables  and  charts  also  the  complete  data  available  in  the  Computing  Office,  Dehra  Dun,  of  the 

triangulation  work  executed  by  other  observers,  including  himself,  on    the  Pamirs  and    along 

the  high   K'un-lun  ranges  eastwards.     It  is  hoped  that  the  systematic  record  of  these  data  will 

prove  useful  towards  facilitating  the  work  cf  future  explorers. 

I'r.  J.  de  Graait  Hunter,  Deputy  Superintendent  in  eharge  of  the  Computing  Office 
and  Mathematical  Adviser  to  the  Survey  of  India,  kindly  rendered  a  service  similarly  helpful 
by  furnishing  the  notes  of  Appendix  B  on  the  height  observations  of  my  journeys.  They 
explain  the  data  and  methods  of  correction  used  for  the  height  records  shown  in  the  maps 
and  incidentally  afford  guidance  as  to  the  better  use  of  the  hypsometer  on  future  explorations 
of  this  character. 


PREFACE  ix 

Tlie  complete   Index   of  Local   Names    which   I   have  added   to   these   Appendiceo  if 

primarily  meant  to  facilitate  reference  to  the  maps    in  respect  of  parti- 

iHcmui"  cular  localities.     But  in    view  of  the  special  care  1    had   taken  about 

the  correct  phonetic   record  of  all   names,  I  hope,  it  will   in  competent 

scholars'  hands  prove  useful  also  for  philological  enquiries  into  the  local    nomenclature  of  that 

Eastern   Turkish   language   which  has  spread  its  place  names  over  vast  regions  of  Asia,      h'or 

the  preparation  of  the  General  Index  to  the  Memoir  I  am  mainly  indebted   to  the  help  of  my 

archsrological  assistant  Miss  P.  M.  (J.  Lokimkk. 

The  text  of  my  Memoir  has  derived  much  benefit  from  the  painstaking  attention  which 

my  friend    Major   K.  Mason,  M.C.,  R.E.,  qualified  alike  by  knowledge 

Memon"  °f  t',e   SUD.iect  an('    by   literary   experience,   has  been    kind  enough  to 

bestow  upon  it  both  in  manuscript  and  in  print.     To  him    and  Captain 

W.  E.  Peiihy,  M.C.,  R.E.,  in  charge  of  the   Printing  Office   of  the  Trigonometrical   Survey, 

I  owe  my   thanks   for  manifold   assistance  during  the  printing  of  the  Memoir. 

The  ready  help  of  the  Photo.-Litho.  Office  of  the  Survey  of  India,  Calcutta,  has  made 
it  possible  to  add  to  the  Memoir  the  series  of  plates  which,  I  hope,  will 
be  useful  in  bringing  before  the  eyes  of  the  reader,  whether  of  the 
maps  or  the  text,  characteristic  features  of  the  ground  in  the  mountains  and  deserts  we  sur- 
veyed. The  photographs  reproduced  were  taken  by  myself  and  have  already  partly  served 
for  the  illustration  of  my  Personal  Narratives  and  Detailed  Reports  of  the  first  and  second 
journeys.  For  the  reproduction  of  the  panoramic  views  in  Plates  8,  5,  7,  I  am  indebted 
to  the  kind  permission  of  the  Royal  Geographical  Society  which  had  first  published  them  in 
my  Mountain  Panoramas  from  thr  Pamirs  mid  Kwen  Lun. 

If   I  have   left  it  to  the  last,  to  express  my  personal  gratitude  to  my  Indian  survey- 
ing assistants    it  is  merely  because  the  Memoir  itself  shows  how  pre- 
"inlhe'liekf1"8  ponderating  was  their  share  in  the  labours  which  the  surveys  recorded 

in  the  maps  have  cost.  I  may  safely  leave  it  to  those  who  will  use 
our  maps,  whether  in  the  field  or  in  the  study,  to  judge  of  the  value  of  these  labours.  Of 
the  self-sacrificing  efforts  which  my  travel  companions  had  to  make  in  order  to  carry  out 
their  tasks,  mostly  on  desert  ground  or  in  equally  forbidding  mountain  regions,  I  have  had 
ample  occasion  to  furnish  proofs  in  the  published  accounts  of  my  journeys.  Rai  Sahib 
Ram  Singh,  the  earliest  of  my  companions  in  the  field  and  skilful  alike  with  plane-table  and 
theodolite;  Rai  Bahadur  Lal  Singh,  the  veteran  of  indomitable  energ}'  whose  exertions 
neither  risks  nor  hardships  could  ever  restrain,  and  young  Afraz-gul  Khan,  now  Khan  Sahib, 
who,  joining  me  last  in  the  field,  soon  proved  possessed  both  of  a  keen  topographical  sense  and 
a  true  spirit  of  daring, — they  all  faced  their  duties  with  unflinching  devotion,  in  spite  of 
severe  trials  and  privations.  In  Gurkha,  Sikh  and  Pathan  I  was  fortunate  enough  to  find  evpr 
faithful,  hardworking  companions,  and  with  their  help  I  shall  always  associate  my  happiest 
recollections  of  travel. 

AUREL  STEIN. 
Cash'  Moiia.ni>  Maho,   Kashmir: 

July  31,  1922. 
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LIST    OF    PLATES 

Note.  — The  order  of  the  illustrations  conforms,  as  far  as  possible,  to  the  history  of  the  surveys 

as  recorded  in  Chapter   1. 
Plate 

1.  Snowy  peak  above  Otrughu!  glacier,   at  head   of   Nissa    valley,    seen    from    moraine 

above  west  Hank  of  glacier,  at   an  elevation    of  about    1 -1,800    feet    (see  page  12, 
note  15).  ...  ...  ••  Kjio'nti.sfiece. 

2.  a.      Muz-tagli-atii    (24,321    feet)   seen   from    Camp   9    south    of     Little    Kara-kul  (see 

PI'-  6,  W). 

2.  b.       Muz-tagh-ata    (24,3a]    feet)    seen    from      Sliamalda    spur     (h.s.     C,    14,570    feet; 

see  pp.  6,  (14). 
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INTRODUCTORY 

The  present  publication  is  intended  to  furnish  a  record  of  the  topographical  survey* 
accomplished  in  the  course  of  the  three  expeditions  which  carried  me  from  the  northernmost 
border  of  the  Indian  Empire  on  the  Pamirs  through  the  whole  length  and  breadth  of  Chinese 
Turkistan,  as  comprised  between  the  K'un-lun  and  T'ien-shan  ranges,  and  thence  into 
westernmost  China.  These  journeys,  undertaken  by  me  under  the  orders  of  the  Government 
of  India,  had  archaeological  exploration  for  their  primary  object;  but  from  the  first  I  was 
equally  anxious  also  to  use  all  possible  opportunities  for  geographical  work. 

That  I  was  able  to  realize  this  aim  by  meaus  of  systematic  surveys  over  the  whole  of 

the  ground  covered  by  these  protracted  travels, — an  area  extending  in 

Help  of  Survey  of         ;t     ext,.eme  ]jmjts  from  tue   75th   to   the   102nd  degree  of  longitude 

India.  °  o 

and  from  the  35th  to  near  the  4-lth  degree  of  latitude, —  is  due  mainly 
to  the  generous  help  accorded  by  the  Survey  of  India.  It  deputed  with  me  experienced 
Indian  surveyors  of  proved  ability  and  energy,  provided  instruments,  equipment  and  funds 
to  meet  the  cost  of  their  employment  and,  last  but  not  least,  compiled  the  results  of  our 
surveys,  which  comprised  continuous  plane-table  work  by  my  assistants  and  myself  as  well 
as,  where  conditions  would  permit,  triangulatiou  and  astronomical  observations.  For  the  aid 
thus  given  to  my  efforts  I  cannot  feel  too  grateful. 

On  the  return  from  my  third  expedition,  early  in   191G,  Colonel  Sir  Sidney  Buitii-VRD, 

R.I'j.,   then    Surveyor  General,  whose  unfailing  interest  and  exjierienced 

Publication  of  new        „ujjanee   had   from  the   beginning   greatly   facilitated   those    labours, 
maps.  ^  t?  o    e>  j  > 

approved  the  proposal  made  with  the  support  of  Colonel  (now  Sir)  G.  P. 
Lenox-Conyxoham,  R.E.,  his  successor  as  Superintendent,  Trigonometrical  Survey,  that  the 
topographical  results  of  that  expedition  should  be  published  in  a  series  of  maps  embodying 
also  the  surveys  of  my  previous  Central-Asian  journeys,  though  these  had  already  received 
cartographical  record. 

Thus  the  new  maps  have  come  to  comprise  a  vast  region  of  innermost  Asia,  well-defined 
in  its  chief  physical  features  and  uniformly  surveyed  in  accordance  with  the  methods  which 
the  Survey  of  India's  accumulated  experience  has  shown  to  be  most  suitable  for 'reconnais- 
sance survey'  work.  Within  the  limits  of  these  maps  appear  unsurveyed  and  in  many  cases 
wholly  unexplored  areas,  a  fact  fully  accounted  for  by  the  exceptional  physical  difficulties 
of  access  to  the  great  forbidding  deserts  and  the  high  mountain  ranges,  almost  equally  desolate, 
constituting  the  major  portion  of  the  ground.  But  no  less  striking  than  the  extent  of 
uninhabitable  wastes  within  this  vast  region  is  the  uniformity  which  prevails  in  the  physical 
characteristics  of  its  chief  zones. 

Wherever  we  travelled,   whether  in  the  barren  mountain  ranges  which  enclose  the 

Tarim  basin,  in  the  drainageless  areas  forming  its  continuation  east- 
physica?feau"°s.         wards,  through  the  great  deserts  of  drift-sand  or  gravel   which  fill  their 

depressions  for  the  most  part,  or  in  the  narrow  stretches  of  cultivable 
ground  to  be  met  between  them,  it  had  been  my  constant  endeavour  to  make  our  surveys 
as  careful  and  detailed  a  record  of  the  prevailing  physical  features  as  limitations  of  scale, 
available  time,  training,  etc.,  would  permit.  It  is,  therefore,  particularly  gratifying  to  note 
that  improved  methods  of  drawing  and  reproduction  have  allowed  in  the  new  maps  a  clearer 
and  fuller  representation  of  that  record  than  was  possible  in  previous  publications. 
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If  this  fact  is  considered  in  addition  to  the  great  extension  of  the  ground  surveyed,  the 

hope  seems  justified  that  these  new  maps   will  for  some  time  to  come 

Purpo»e  of  Momoir.       serve  as  a  main   source  of  cartographical  reference   for  an    important 

portion  of  Central  Asia,  which,  by  the  physical  conditions  of  its  jiresent 

and  by  its  great  role  iu  the  past,  as  the  meeting  place  of  the  ancient  civilizations  of  India, 

China  and  the  AYest,  is  attracting  more  and  more  interest  both  from   the  geographer  and  the 

historical  student.     It  has  hence  appeared  appropriate  to  accompany  the  issue  of  these  maps 

by   a  memoir  recording  needful  information   as  to  the  history  and  extent  of  those  successive 

surveys;   the  character  of   the  materials  furnished  by  them;  the   methods  adopted  for  the 

construction  of  the  maps  and  the  representation  of  topographical  data  in  them. 


CHAPTER  I 

HISTORY  OF  THE  SURVEYS 

Section  I—  GENERAL  CHARACTER  OF  THE  TOPOGRAPHICAL  WOltK 

The  main  facts  concerning  the  surveys  effected  on  my  three  Central-Asian  expeditions 
and  many  of  the  more  notable  incidents  and  results  which  attended  them  have  been  already 
recorded  in  the  '  Personal  Narratives  '  and  '  Detailed  Reports  '  published  by  me  of  the  first 
two  journeys1  or,  as  regards  the  third,  in  the  fairly  comprehensive  preliminary  account 
printed  in  the  Royal  Geographical  Society's  Journal.  -  I  shall  accordingly  restrict  myself 
here  to  notes  on  the  character  and  range  of  the  surveys  made  of  each  journey  ;  on  the  assistance 
available  for  the  topographical  work  of  each,  and  on  the  routes  along  which  this  work  wag 
carried,  distinguishing  the  routes  upon  which  the  surveys  were  effected  under  my  personal 
supervision  from  others  where  the  operations  were  conducted  by  my  assistants  or  myself 
alone. 

Before  however  recording  these  details  for  each  successive  expedition  it  will   be  conve- 
nient here  to  indicate  essential  points  regarding  the  methods  which 
Methods  in  surveys,        were  uniformly  observed  in  all    our  surveys.     As  already  stated  above, 
these  methods  were  the  same  as  those  employed  by  the  Survey  of  India 
for  'reconnaissance  survey'   work.     They  implied  continuous  plane-tabling  along  all  routes 
followed,  supplemented  throughout  by  astronomical  observations  for  latitude  and  by  triangu- 
lation  rendered  possible  in  particular  areas  by  proximity  to  previously  fixed  points,  by  the 
configuration  of  the  ground,  available  time  and  similar  considerations. 

Except  on  the  journey  of  1900-01  when  a  scale  of  8   miles  to  1   inch   was  used,  the 

surveys  were  on  the  scale  of  4  miles  to  1  inch,  this  having  proved  by 

S°    table  "work  B"e         experience  on  the  ground  to  be  the  most  convenient  for  adequate  record 

of  topographical  detail  under  our  conditions  of  travel.     On  mountainous 

ground  no  efforts   were  spared   to   place  plane-table  stations  on  commanding   heights  above 

passes  and  route   lines,  maximum  elevations  of  nearly  20,000  feet  being  climbed  by  us  in 

the  K'un-lun  for  this  purpose  and  of  over  16,000  feet  at   numerous  points  of  the  Pamir  and 

Nan-shan  ranges.     In  the  great  plains  of  the  Tarim  basin   and  in  the  similar  drainageless 

deserts  eastwards,  the  flatness  of   the   ground,    the   absence  of  recognizable  landmarks  and 

the  peculiar  dust-laden  condition  of  the   atmosphere,  persisting  for  prolonged   periods,  made 

it  very  often  impossible  to  fix  positions  by  intersections  or  triangles.     On  this  ground  the 

exact  measurement  of  distances  which  the  use  of   the  cyclometer   invariably  carried  on  the 

second  and  third  expeditions  permitted,  was  essential  for  the  plane-table  traverses. 

For  the  purpose  of  securing  points  to  check  these  traverses,   astronomical  observations 

for  latitude  were  made  by  my  assistants  with  a  6-inch  transit  theodo- 

Latitude  observations,      lite  at  frequent  intervals  when  atmospheric  conditions  and  available  time 

permitted.     These  observations  were  beset  with  serious  difficulties,  both 

on   account  of    climatic   conditions   and  the  rapidity   of    movement   necessitated  by  other 

scientific  tasks  and  the  wide  extent  of  difficult  ground  to  be  covered.     Prolonged  periods  of 

1  See   for  (be    journey  of    1900-01,   Sand-buried  Asia    and    westernmost   China,'  by  M.   Aurel   Stein, 

Muins  of  Khotun,  'Personal  Narraiiveofa  journey  of  London,  1912  (Mactniilan   &  Co.,  two  vols.  8vo)  and 

archaeological  and  geographical  exploration  in  Chinese  Seruidia,  '  Detailed  Report  of  explorations  in  Central 

Turkistan',   London,   19U3  (second  edition,  1904);  and  Asia  and  westernmost    China  carried  out  and   des- 

Ancient  Khotan,    'Detailed    Report  of  archxological  cribed  under  the  orders  of  H.  M.  Indian  Government 

explorations   in  Chineso  Turkistan,  carried   ont   and  by   Aurel  Stein   K.  C.  I.  E.,'  Clarendon  Press,  Oxford, 

described  under  the  orders  of  H.  M.  Indian  Govern-  1921  (five  vols.  4to). 

ment  by  M.   Aurel   Stein',   Clarendon   Press,  Oxford,  2  See  ^  Third  Journey  of  exploration  in  Central 

1908  (two  vol..  4io).  Asia,  1913-16,  by  Sir  Aurel  Stein,  in  The  Geographical 

For  the  expedition  of  1906-08,  see  Ruins  of  Desert  Journal  for  August  and  September,  1916,  xlviii.   pp. 

Cathay,  'Personal  Narrative  of  explorations  in  Central  97-130  193-229. 


4  HISTORY  OF  SURVEYS  [Chap.  I 

dust-haze  proved  a  special  source  of  trouble  iu  this  respect  within  and  along  the  deserts  of 
the  Tarim  and  Su-lo-lio  basins,  while  in  the  Nan-shan  ranges  to  the  east  cloudy  and  rainy 
weather  prevailed  during  most  of  the  time  devoted  to  their  survey  in  the  summers  of  1907 
and  191-1.  During  the  late  autumn  and  winter  months  which  were  otherwise  the  best  season 
for  survey  operations  along  the  northernmost  K'un-lun  range  between  the  longitudes  of 
Khotan  and  Lop-nor,  the  extreme  cold  experienced  at  high  elevations  made  work  with  the 
theodolite  particularly  trying. 

In  addition  to  the  considerations  already  mentioned,  the  total  absence  of  local  resources, 

often  even  of  water,  both  in  the  deserts  and  mountains,  obliged  us  to 
Marching  distances,     move   quickly.     The   rapid  succession   of  daily  marches,  often  over  25 

miles  iu  length,  which  such  conditions  entailed,  is  illustrated  by  the 
fact  that  during  the  two  years  and  four  months  which  on  my  second  expedition  were  spent 
on  Chinese  soil  and  used  for  survey  work,  there  were  488  shifts  of  camp,  the  aggregate  of 
marching  distances  for  the  same  period  amounting  in  my  own  case  to  close  on  8300  miles. 
On  the  third  journey  when  the  corresponding  period  was  just  under  two  years,  the 
rate  of  progress  was  practically  the  same,  the  total  length  of  my  marches  on  Chinese 
soil  being  close  on  7000  miles,  and  that  covered  by  R.  B.  Lai  Singh,  my  indefatigable  chief 
surveying  assistant,  probably  even  more.  In  addition  it  should  be  borne  iu  mind  that  time 
spared  for  prolonged  halts  was  absorbed  mainly  by  exacting  archaeological  labours,  carried 
on  generally  at  desert  sites  and  involving  further  detail  surveys. 

Observations  for  longitude  would  not  have   been    practicable   under   such    conditions, 

and  chronometers  would  not    have  been  reliable.     That  our   equipment 
Uncertainties  in  0Q  jjie  third  journey  did    not  include  an  apparatus  for  receiving  wire- 

less time  signals  must,  however,  remain  a  matter  of  special  regret  to 
me.  Its  use  would  have  obviated  those  considerable  uncertainties  in  longitude  inseparable 
from  plane-tabie  surveys  extending  for  great  distances  mainly  from  west  to  east  and  checked 
by  tiiangulation  only  for   a   comparatively  small  portion  of  their  length. 

Apart  from  heights  measured  by  theodolite  during  the    triangulation,    altitudes   were 

obtained  by  Wat  kin  mountain  aneroids  of  the  Survey  of  India.    Those 
Altitude  observations.      used  on  the  second  and  third  journeys  were  checked  at  intervals  with 

two  mercurial  mountain  barometers  and,  as  judged  by  this  test,  preserv- 
ed a  very  uniform  rate  of  index  error.  None  of  the  mercurial  barometers  survived  the  trials 
of  the  journe3-s.  One,  however,  of  those  carried  on  the  third  journey  was  brought  back  safely 
as  far  as  Kashgar  and  could  be  compared  there  with  the  instruments  of  the  fully  equipped 
Russian  meteorological  station  before  it,  too,  succumbed  on  its  way  across  the  Kara-koram 
passes.  In  addition  hypsometrical  observations  were  concurrently  taken  with  boiling-point 
thermometers,  some  of  which  were  kindly  lent  to  me  by  the  Royal  Geographical  Society. 
In  the  course  of  plane-table  work  on  mountainous  ground  clinometers  were  regularly  used 
during  the  second  and  third  journeys  to  secure  readings  to  prominent  intersected  heights. 
On  high  elevations  special  care  was  taken  to  obtain  clinometrie  readings  preferably  from 
points  where  the  mercurial  barometer  was  available  for  observation  of  absolute  heights. 

With  the  object  of  covering   as    much   geographically  interesting  ground  as  possible, 

I  detached  my  topographical  assistants  from  my  own  party  for  independ- 
Detaohing  of  surveyors,     ent  work  whenever  practicable  routes,  means  of  transport,  the  attitude 

of   the  Chiuese  administration,   etc.,   allowed   it  to   be   done     with  a 

reasonable  degree  of  safety.     During  such  periods  of  detachment  which  on  occasions  extended 

over  several  months,   I  carried  on  the   plane-table  work  along   my  own    routes    myself.     The 

comparison  of  the  positions  indicated  by  our  traverses  at  the  points  where  the  surveyors  and 

my  own  route-lines  crossed   or   joined,  provided  a  useful  means  of  controlling  the  results. 

Wherever  we  moved  together,  plane-tabling  was   done   under   my   direct   supervision 

,   „  and  with  my  assistance.     The  latter  was  particularly   needed  in   order 

Record  of  surface  ,  ,  ,„,,., 

features.  t0   secme  a   systematic    record   of   such    geological   or   physiographic 

surface  features  as  belts  of  desert  vegetation,  living  or  dead ;  drift-sand 

formations  stationary  or  liable  to  movement;  tamarisk-bound  sand-cones;   ridges  and  mounds 

produced  by  wind-erosion ;  salt-encrusted  ground  of  different  types,  etc.,  which  are  charac- 
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teristic  of  the  great  drainagcless  wastes  of  innermost  Asia  and  of  special  interest  t«  the 
geographical  student  of  their  present  and  past.  The  limits  of  areas  of  absolutely  bare  drift- 
•and,  clay  or  gravel;  of  desert  ground  supporting  vegetation  of  some  kind;  of  irrigated  and 
hence  cultivable  ground  which  in  these  regions,  under  the  influence  of  peculiar  factors,  is 
subject  to  comparatively  rapid  changes,  and  similar  features  of  importance,  all  claimed 
careful  attention,  only  assured  by  prolonged  observation  and  study  and  not  ordinarily  falling 
within  the  Indian  surveyor's  training. 

The  record  of  local  names  along   our   common   routes    was    another   task    invariably 

effected  by  myself.     For   routes  followed  only  by   my  assistants,  I  did 
Uecord  of  local  names,      my  best  to  check  and  correct  the   record  of  local  names  brought  back 

by  them  through  the  independent  examination  of  natives  acquainted 
with  the  ground.  The  methods  used  for  a  strictly  phonetic  record  of  all  Turkistan  local 
names  and  for  their  systematic  transcription,  as  well  as  for  the  transliteration  of  Chinese 
names  necessarily  recorded  on  a  different  basis,  will  be  fully  explained  below  in  the  chapter 
dealing  with  the  preparation  of  the  present  maps. 
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After  these  general  observations  I  may  now  proceed  to  a  summary  record  of  the 
survey  operations  carried  out  on  each  successive  journey.  For  those  of  1900-01  Colonel 
St.  George  Gore,  R.  E.,  late  Surveyor  General  of  India,  had  kindly  provided  the  help  of 
Sub-Surveyor  Babu  ( now  Rai  Sahib )  Ram  Singh,  previously  employed  on  the  last  of 
Captain  Deasy's  expeditions,  together  with  the  necessary  equipment  of  surveying  instruments 
and  a  grant  of  Rs.  2000  to  cover  additional  expenses.  After  reaching  the  westernmost 
border  of  Chinese  Turkistan  from  Hunza  over  the  Kilik  pass,  survey  work  was  commenced 
at  the  head  of  the  Taghdum-bash  Pamir  by  the  close  of  June  1900. 

Here  as  throughout  our  travels  in  the  mountains  I   endeavoured  to   supplement  it,  as 

far  as  my  limited  time  permitted,  b}r  photogram metric  work  with  a 
Pliotogrammetric  work.     Rridges-L.ee  photo-theodolite  kindly  lent  by  the  Indian   Meteorological 

Department.  A  large  selection  of  the  mountain  panoramas  taken  with 
it  on  the  Pamirs  and  in  the  K'un-lun  range  south  of  Khotan  has  been  published  by  the 
Royal  Geographical  Society ; '  and  though  the  ground  west  of  the  Muz-tagh-ata  massif  is 
the  only  area  which  has  been  actually  mapped  from  them,  these  photographic  records  have 
subsequently  proved  more  than  once  of  great  value  in  clearing  up  points  of  topographical 
interest,  besides  serving  other  geographical  purposes. 

From  the  Chinese-Afghan  border  on  the  Wakhjlr  pass  where  it  overlooks  the   glacier 

sources  of  the  main  Oxus  headwaters,  the  survey  extended  through   the 
Survey  of  Saiikol.         whole  length   of  the  main  Sarikol  valley  to  the    great  eastward  bend 

of  the  Zarafshan  river  below  Tash-kurghan.  -  Triangulation  was 
started  at  the  head  of  the  Taghdum-bash  with  the  help  of  points  supplied  by  the  surveys  of 
the  Pamir  Roundary  Commission  and  Captain  Deasy.  :i  It  was  subsequently  extended  for  a 
considerable  distance  to  the  north  along  the  great  meridional  range  which  is  crowned  by  the 
ice  peaks  of  the  Muz-tagh-ata  and  Shiwakte  (or  Kongur  )  massifs.*  A  series  of  triangula- 
tion stations  fixed  around  the  Little  Kara-kul  lake  permitted  the  determination  of  several  of 
the  most  prominent  peaks  on  that  range. 

'  See  Mountain  Panoramas  from  the  Pamirs  and  been  superseded  by  the  exnct  operations  carried  out 

Kwen  Lun.     By  Dr.   M.  Amel  Stein,  London  1908  (29  hero   for  the  geodetic   connection  of  the  Indian  and 

Tiews  and  map,  folio).  Russian  triangulation  systems;  tie  Major  K.  Mason'* 

3  Kee  Sheet  No.  3;  for  a  descriptive  nccount,  cf.  Appendix  .4. 

JrWiw  of  Khotan,  pp.  56  6qq.  <  Cf.  Notes  on  Sheet  No.  2;   Ruin*  of  Khotan, 

3  This  triangahtfion  in  a  limited  area  has  since  pp.  74  sqq. 
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The  height  values  ascertained    for  them  are  subject  to  minor   adjustment  consequent 

upon  the  corrections  which  the  geodetic  work  effected  by  the   Survey   of 

TrUiiKBletioD  of  j  dj     •      1912-13   on  the  Taghdum-biish  Pamir  has  involved  for  the 

Mnz-tauh-Htn  range.  ^ 

triangulated   points   of   the   Pamir   Boundary   Commission.     But   the 

results  of  Rai  Sahib  Rani  Singh's  triangulation  leave  no  doubt  that  the  Kongur  (  or  Shiwakte  ) 

portion  of  the  range  rises  in  at  least  one  peak  (  Kongur-debe  I,  height  25,14t!  feet )  considerably 

above  the  great  snowy  dome  of  Muz-tagli-atii  (  1M.321  feet).     The  photo-theodolite  panoramas 

taken   by   me  around   Little  Kara-kul  served  for  the  preparation   of  a  detailed   map  of  the 

ground    between  that  range  and    the    Russian  Pamirs,  by  Lieut.  F.  B.  Tillard,  R.  K.,  on  the 

scale  of  4  miles  to    1   inch.  6     A  recent  computation   of   heights,  by   Major  E.  O.  Wheeler, 

M.  C,  R.  E.,  based  upon  the  same  panoramas,   has  fully  confirmed   the  greater  elevation  of 

Peak  Kongur-debe  1,  which   hence  may  now  be  accepted  as  the  culminating   height  north  of 

the   Hindukush   and  Himalaya,  not  merely  in  the  Pamir  region,   but  also  in  Asia  generally.  6 

The  narrow  valley  of  the  Gez  or  Yaman-yar  river  draining  the  western  and  northern 
slopes  of  the  Kongur  range,  and  the  route  followed  in  the  plain  north- 
Survey  of  Gez  route.  eastwards  as  far  as  Kashgar  could  be  checked  by  triangulation.  7 
Several  high  peaks  previously  fixed  from  the  Little  Kara-kul  side  could 
be  observed  by  theodolite  both  at  Tashmalik,  near  the  Gez  river's  debouchure  from  the 
mountains,  and  at  Kashgar  where  a  prolonged  halt  necessitated  by  my  preparations  for  the 
winter's  work  fortunately  gave  a  chance  of  favourable  atmospheric  conditions  towards  the 
close  of  August.  As  evidence  of  the  very  careful  work  done  by  R.  S.  Ram  Singh  both  on 
the  plane-table  and  in  triangulation,  1  may  mention  that  the  longitude  of  Kashgar  as  shown 
by  the  former  (  76°  1'  0"  )  differed  by  less  than  two  minutes  from  the  value  which  wireless 
obs?rvation  on  Sir  F.  De  Filippi's  expedition  in  1914-  determined  (  75°  f>9'  u-64"),  while  the 
triangulation  result  (75°  59'  15")  as  computed  from  our  Kongur-debe  Peak  I  approaches 
this  final  determination    still  more  closely.  s 

At  the  beginning  of  September  we  left  Kashgar  first  for  the  examination  of  some 
ruined  sites  north-eastwards  near  the  outermost  foothills  of  the  T'ien- 
Kishgar-Kholan  route,  shan,  and  then  for  the  journey  which  was  to  take  us  to  Khotan  in  the 
south-east,  the  main  base  lor  my  intended  explorations.  n  For  the 
first  portion  of  this  journey  I  was  able  to  avoid  the  well-known  high  road  by  rejoining 
Ram  Singh  in  the  large  and  fertile  tract  of  Khan-arik  and  thence  by  making  our  way  to 
the  south  via  Ordam-padshah.  '"  By  the  visit- to  this  famous  pilgrimage  place  we  gained 
acquaintance  with  the  westernmost  part  of  that  great  belt  of  absolutely  barren  drift-sand 
desert  known  as  the  Taklamakan  which  extends  throughout  the  whole  length  of  the  Tarim 
basin  as  far  east  as  the  Lop-nor  depression.  From  Kizil  we  were  obliged  to  follow  the 
caravan  route  to  Khotan  which,  except  where  it  passes  through  the  rich  district  of  Yarkand 
and  the  adjoining  oasis  of  Karghalik,  keeps  close  to  the  southern  edge  of  the  dune-covered 
Taklamakan.  "  Apart  from  rapid  excursions  in  the  last  named  oasis  and  visits  to  ruined  sites 
near  this  ancient  highway  survey  work  had  to  be  confined  to  the  vicinity  of  the  actual  route  line. 12 

Within  a  few  days  of  our  arrival  at  Khotan,  October  13th,  however,  we  set  out  for  a 

month's  interesting  geographical  work   in  the  mountains  to  the  south,  a 

K'0D  Kho™^6  S  °        portion  of  the  K'un-lun  range  hitherto  practically  unsurveyed.     Five 

long  marches  from  the  debouchure  of  the  Yurung-kash  river  led  over  a 

succession  of  high  spurs  furnishing  excellent  plane-table  stations.     Then  the  deep-cut  valley 

5  See  Map  of  Aluz1a<ih-ata  and  Lake  Little  Kara-  General  (Chinibagh)  which  served  as  'camp  '  for  both 
iu? prepared  4y  Lieut .  F.  B.  Tillard,  ]i.  E.,  from  photo-  our  expeditions  as  well  as  for  that  of  Captain  Deasr. 
theodolite  mmey  of  M.  A.  Stein,  Ph.  D.,  Survey  of  India  The  '.atter's  longitude  determination  for  the  same  print 
Offices.  Calcutta.  1903.  was  7«"  1'  2".     Ue  Filippi's  station  is  situated  in  the 

6  For  details  on  this  peak  and  on  other  points  of  old  Muhammndan  cemetery  between  the  British  anl 
orographic  interest,  cf.  Notes  on  Sheet  No.  'I.  (former)  Russian  Consulates. 

7  For  a  description  of  the  route,  cf.  Ruins  of  s  See  Bums  of  Khotan,  pp.  ISO  sqq. 
Khotan,  pp.  99  sqq.                                                                                >o  see  ,7„d,  pp   )i2  eqq  .  sheet  No  6- 

"  The  position  ascertained  for  Kishgar  refers  in  "  Bee  ibid.  pp.  148  sqq. 

MCh    cas»  to  the    gronnd  of  the   British  Consulate  ls  Cf.  ibid.  pp.  167  sqq.;  8heets  Kos.  6,  9. 
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was  reached  in  which  that  great  branch  of  the  Khotan  river  has  carved  its  way  through  the 
northernmost  main  range  of  the  K'un-lun.  ,:i  The  extensive  panoramic  view  obtained  from 
Tope  station  above  the  last  of  those  spurs  (18,919  ft.  as  determined  by  subsequent  triangu- 
lation) first  showed  serious  and  very  puzzling  discrepancies  between  the  actual  orography  of 
these  mountains  and  the  sketch-map  of  the  route  by  which  Mr.  W.  H.  Johnson  had  made  his 
way  from  I/eh  down  to  Khotan.  "  It  also  made  it  quite  certain  that  the  head-waters  of  the 
Yurung-kash  were  much  further  to  the  east  than  shown  on  that  map,  as  Colonel  II.  Trotter 
had  already  rightly  conjectured  in  1875. 1:' 

At  Karanghu-tagh,  the   last  inhabited  place  to  the  south  and  a  colony  of  exiled 
malefactors,  reached  after  crossing  the  Yurung-kash,  it  proved  impossible 
G°re°kish  h'""B  to  OD*a'n  an.v  guidance  or  other  local  help  for  the  exploration  of  the 

very  difficult  route  by  which  Mr.  Johnson  had  crossed  the  glacier- 
covered  main  range  from  the  south.  We  succeeded,  however,  in  penetrating  for  two  marches 
along  the  extremely  confined  bed  of  the  Yurung-kash  until  stopped  by  narrow  impassable 
gorges.  lf'  Thus  it  was  ascertained  that  the  upper  course  of  the  river  lies  in  a  succession  of 
very  deep  defiles  passing  to  the  south  and  west  of  Pk.  1/61a  (E.61  or  K.5  of  the  old 
survey  records),  locally  known  as  Min-tiiyh,  'the  ice  mountain'.  This  is  the  culminating 
massif  of  the  northernmost  K'un-lun  range  and  thp  only  point  on  it  previously  fixed  by  the 
G.  T.  Survey  from  the  Ladiik  side. 

Any  attempt  at  progress  towards  the  high  waterparting  in  the  south  was  barred  by 
local  obstruction  and  the  lateness  of  the  season.      Fortunately  infor- 
Eoule  towards  Kara-       nlat,Jon    was  secured   about   another   route  leading  across  the  mountains 
to  the  north-west,  and  this  enabled   us  to  map  the  glacier-fed  head- 
waters of  the  streams  draining  the  portion  of  the  main  K'un-lun  range  south  and  south-west 
of  Karanghu-tagh.  ,7     A  succession  of  troublesome  passes,  practicable  only  for  yak  transport, 
led  across  the  precipitous  spurs  dividing  the  valleys  of  Kash,  Nissa  and  Chash  and  offered 
excellent  stations  for  plane-table  and  photo-theodolite  work.     They  also  revealed  the  extra- 
ordinarily difficult  nature  of  the  ground  to  the  south,  rising  with  great  glacier-clad  heights 
to  an  ice-covered  crest-line  nowhere  much  under  20,000  feet  and  filled  elsewhere  with  a  maze 
of  steep  serrated  ridges  with  deeply  eroded  gorges  between   them.  18     Further  north  on  the 
Yagan-dawan  we  reached  the  watershed  between  the  Yurung-kash  and  Kara-kash  rivers.     For 
the  remarkable  character  of  the  region   here  entered,     with  its  closely  packed  lines  of  bare 
rocky  spurs  and  its  deep  arid  gorges  shut  in  by  unscalable  rock    slopes,  a  reference  to  my 
photo-theodolite    panoramas    and    Personal  Narrative    will  suffice  here.  la 

The  hope  of  connecting  our  surveys  by  triangulation  with  peaks  fixed  by  the  Gr.  T. 

Survey  from  the  south   on  the  main   K'un-lun   range  was  again  and 

Tula!ha!1t-danWa'n0m        aSain  disappointed  until  we  reached  the  Ulughat-dawan  (9,890  feet),  M 

the   last   jiass  above   the   Kara-kash   river.      Here  a   grand   panorama 

permitted  us  to  recogn-'/.e  with  certaintj7  at  least  two  previously   fixed  peaks  in  the  south, 

besides  the  ever  conspicuous  pyramid  of  'Muz-tagh'   (Pk.l/oTA)  21.     With  our  'hill  station' 

thus  fixed  in  a  250sition  commanding  extensive  views  in  all  directions,  except  in  the  north 

■where  the  ever-present  dust  haze  hid  the  Khotan  oasis  and  the  desert  plain,  it  became  possible 

to  use  the  favourable  atmospheric  conditions  fortunately  prevailing  on   November  7th  for 

triangulating  a  considerable  number  of  prominent  points  from  the  mountains  above  the  Kara- 

13  See  ibid,  pp    190  sqq.;  Sheet  £*o.  9.  5S  See  Panor.  m-iv  io  Mountain   Panoramas  from 

u  For  an  explanation  of  these  discrepancies  and  the  Pamirs  and  Kwen  Lun. 

other  questions  connected  with  Mr.    Johnson's  route  19  See  lot;  cit.    Panor.  v.  and   Ruins  of  Khotan, 

and  with  the  representation  his  record  has  found  in  pp.  215  sqq. 

that  sketch-map.  see  the  Notes  by  Major  £.  Mason,  ^  This  is  the  local  pronunciation   of   the  name, 

R.  B.,  and  myself  in  Alpine  Journal,  November,  1921,  evidently  meant  to  be  Ulufh.arl,  "  the  high  ridge  ". 

nxir.  pp.  54  and  62.  al  For  an  account  of   the  triangulation   effected 

ls  Cf.  hie  Account  of  Pandit   k'ishen    Singh's  ex-  from  the  Ulughat-dawan  and  Kauruk-kuz  hill  station!, 

plorations  in  Western   Tibet  in   Records  of  the  Survey  cf.  Ruins  of  Khotan,   pp.  219  sqq.     See   also   Panor.  VI 

of  India,  vol.  vnl,  part  i,  p.  151.  of  Mountain  Panoramas,  and  the  notes  on  the  compnta- 

"  ef.  Ruins  of  Khotan,  pp.  200  sqq.  tion  of  triangulation  results  from  these  hill  stations  ia 

17  Bee  ibid.,  pp.  208  sqq.  Appendix  A  below. 
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leash  in  the  west  to  the  high  ice-peaks  towering  above  the  Yurung-kiish  headwaters  in  the 
couth-east.  Among  these  points  I  included  also  certain  peaks  in  the  much-eroded  outer  bills 
towards  Khotan  by  which  the  longitude  of  the  town  itself  might  be  accurately  determined 
thereafter  when  a  chance  of  exceptionally  clear  weather  offered. 

Two  days  later  a  secoud  hill  station  was  ascended  on  a  high  ridge  above  the  Kunat 
pass  (10,820  ft),  and  the  equally  distant  views  there  obtained  rendered  it  possible  to  secure 
triangles  to  almost  all  those  points  before  the  veil  of  dust  carried  up  by  a  rising  wind  finally 
hid  all  but  the  nearest  ground  from  our  horizon.  Subsequent  experience  has  shown  how 
serious  is  the  obstacle  presented  to  survey  operations  by  the  fog-like  haze  of  this  region.  All 
along  the  southern  edge  of  the  Tarim  basin  and  the  adjoining  mountains  it  rarely  lifts  except 
for  short-  periods  of  the  late  autumn  and  winter. 

After  a  short  hall  at   Khotan  necessitated  by  manifold  preparations  for  our  winter 

campaign  1  dispatched  Ram  Singh  on  November  23rd  for  supplement- 
Tri»neul«tion  towards  triangulation   work  in   the  mountains  and  for  a  survey  of  the  high 

range  stretching  east  of  '  Muz-tagh  '.  This  would  fill  the  gap  between 
our  previous  survey  aud  the  tract  explored  by  Captain  Deasy  about  Polur  and  along  the 
K'un-lun  further  east.  In  accordance  with  my  instructions  Ram  Singh  returned  to  our 
former  route  towards  Karaughu-tagh  and  established  triangulation  stations  first  on  a  pro- 
minent peak  ( 14,900  ft.)  above  the  Ulugh-dawan  overlooking  the  Buya  valley,  M  and 
subsequently  on  the  edge  of  the  high  plateau  above  the  Pisha  valley  (Tope  station,  13,9-1-9  ft.) 
close  to  the  point  where  the  track  to  Karaiiglm-tagh  falls  steeply  into  the  deep-cut  gorge  of 
the  Yurung-kash  a. 

He  theu  made  his  way  by  the  Igin-dawau,  at  the  head  of  the  Pisha  valley,  across  the 

range  running  due  north  from  'Muz-tfigh'.  Beyond,  this  culminates  in 
SUKhotuu-Kenja.  0f      the  conspicuous  snowy  massif  of  the  TikeliU-tagii  (Pk.3/G0D)  and  finally 

loses  itself  on  the  broad  piedmont  gravel  glacis  south-east  of  tke> 
Khotan  oasis.  **  Further  east  he  proceeded  across  the  open  plateau-like  valleys  in  which 
rise  the  head-waters  of  the  rivers  irrigating  the  oases  between  Khotan  and  Keriya.  Keeping 
there  on  high  ground,  notwithstanding  the  bitter  cold  of  the  season,  lie  accurately  mapped 
the  northern  slopes  of  the  outer  main  K'un-lun  range  as  far  east  as  the  valley  above  Tort-Imam 
(ImAmlar).  -°  From  stations  established  on  broad  elevated  spurs  between  the  glacier-fed 
sources  of  the  Yulung  and  Nina  rivers  he  triangulated  a  number  of  peaks  on  this  part  of  the 
range  rising  to  heights  above  2 1 ,000  feet. 

When  the  increasing  winter  cold  stopped  further  work  at  high  altitudes,  Ram  Singh 
descended  to  the  narrow  belt  of  oases  which  stretches  east  of  Chira.  They  lie  along  the  line 
where  the  subsoil  water  absorbed  on  the  gravel  slopes  to  the  south  comes  to  light  again  in 
springs  and  renders  cultivation  possible  here  and  there,  before  being  finally  lost  in  the  drifting 
sands  of  the  Taklamakan.  From  Keriya,  the  largest  of  the  oases,  lie  turned  northwards 
and,  following  the  Keriya  river  down  a  previously  unsurveyed  portion  of  its  course,  rejoined 
me  on  December  23rd  at  the  desert  site  of  Dandan-oilik.  20 

Since  our  separation  I  had  myself  been  first  occupied  within  the  central  portion  of  the 

Khotan    oasis   by  surveys    needed   for  clearing  up  manifold    questions 
Da™dx™.o"lik.  concerning   its  historical   topography.  -1     Subsequently    I  set   out   by 

December  7th  into  the  desert  north-eastwards  for  my  main  task,  the 
exploration  of  sand-buried  ancient  sites.  The  plane-table  traverse  carried  out  by  me  along  my 
route  to  the  ruins  of  Dandan-oilik,  the  first  of  these,  a  distance  of  about  120  miles,  had  lain 
almost  wholly  through  desert  aud  for  the  last  six  marches  over  bare  dunes,  altogether  very 
deceptive  ground.     Ram  Singh's  survey  from  Khotan  to  the  same  place  had  been  brought 

M  See  Sheet  No.  14.  A.  4,  where  the  triangnlation  s*  See  Sheet  No.  14.  C.  4. 

«tation  eymbo!  and  the  route  line  leading  lo  the  po,i-  »  cf,  s,lins  0y  KMan<  pp    282    6q_.    sheet  jj0> 

tion  of    this    hill    station    have    been  omitted,  by  an  14.  C.  1. 

oversight.  27  See  inset  map  (PorlhHS  0y  Eholan  MS1S.  scal„ 

'    See  Sheet  No.  9.  I).  4,  and  for  portions  of  a  4  miles  to  1  inch)  in  map  „f  Andeut  Khotan  ■  for  the 

photographic  panorama    here   taken  in  19U6,  Denrt  location  of  historically  known  points,  etc.,  cf.  Ancient 

Cathay,  i.  F,g..  66.  67.  Khotan,  i.  Chap,  viir,  seo.  i-iii 

"  See  Sheet  No.  14.  A.  3,  i. 
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over  approximately  500  miles  of  route,  and  for  the  last  l.'IO  miles  or  so,  no  intersections 
could  be  obtained  on  it  owing  to  the  absence  of  all  landmarks.  It  was  hence  very  reassuring 
to  find  that  the  difference  between  our  positions  as  shown  by  the  plane-tables  at  the  point  of 
junction  amounted  only  to  about  half  a  mile  in  longitude  and  less  than  a  mile  in  latitude. 

After  completing  my  successful  excavations  at  and  near  the  Dandan-oilik  site  I  pro- 
ceeded with   the  surveyor  to  Keriya  and  thence  reached  Niya,  the  last 
XNiyu  Bite"  "  small  oasis  eastwards   within  the  territory  of  old  Khotan,  by  January 

21,  1901.  Valuable  antiquarian  information  obtained  here  led  me 
northward  for  five  marches  through  the  jungle  belt  along  the  bed  of  the  dying  Niya  river. 
Beyond  it  in  the  area  of  bare  dunes  I  discovered  the  widely  scattered  ruins  of  an  ancient 
settlement  abandoned  to  the  desert  sands  since  the  third  century  a.  d.  ^  During  the  very 
fruitful  explorations  which  kept  us  busy  here  for  over  a  fortnight  Ram  Singh  was  fully 
employed  on  a  detailed  survey  of  the  extensive  site  and  on  reconnaissances  into  the  neighbour- 
ing desert.  2!>  From  the  termination  of  the  Niya  river  we  then  traversed  the  wholly 
unsurveyed  desert  eastwards  for  a  marching  distance  of  over  a  hundred  miles  to  the  site  of 
reported  ruins  not  far  from  where  the  Kndere  river  is   lost  in  the  sands.  m 

Here  the  easternmost  limit  of  my  first  expedition  wa»  attained,  and  after  exploring  with 

interesting  results  the  ruins  of  an  ancient  fort  and  other  remains,  we 

Return  from  Eudwe        commenced  our  return  journey  by  February  26.     It  led  us  first  back  to 

Keriya  along  the  desert  track  which   since    early  times   has  served  for 

caravan   traffic   along  the  southern   edge  of   the  Taklamakan    from   Khotau  to  the  Lop-nor 

region  and  to  westernmost  China  beyond.     Favourable   weather  conditions   allowed   the  great 

rampart  of  the  snow-covered  K'un-lun  range  far  away  to  the  south  to  be  sighted  and  in  parts 

to  be  sketched  on  the  plane-table. 

A  rapid  expedition  down  the  Keriya  river  for  seven  long  marches  from  Keriya  brought 
us  to  a  point  known  as  Kara-ilong,  where,  near  the  head  of  the  desert 
bur?eys  be^ow^^enya,      delta  of  the  dying  river,  the  remains  of  an  ancient  fort  required  explo- 
ration. "     Then  from  a  point  higher  up  the  river  we  struck  across  to 
the  west  and  surveyed  the  deceptive  desert  to  the  north  of  the  oases  of  Domoko,  Gulakhma 
and  Chlra.     The  ample  evidence  this  ground  retains  of  a  much  greater  extent  of  the  once 
cultivated  areas  and  of  their  shitts  in  position  during  historical  times  gives  it  a  special  geo- 
graphical interest.  :a 

The  marches  thence  to  Khotan  offered  opportunities  for  surveying  similar  areas  of 
early  occupation  now  abandoned  to  the  desert  north  of  the  Hanguya  canton.  Two  weeks 
later  excavations  carried  on  at  the  important  ruins  of  Rawak  and  surveys  of  other  ancient 
sites  in  the  desert  to  the  north  of  the  Yurung-kash  tract  were  successfully  completed  just 
before  the  increasing  heat  and  sand-storms  closed  the  season  for  sustained  work  on  sueh 
trying  ground. 

Our  rapid  return  journey  to  Kashgar  along  the  great  caravan   route   ria  Yarkand 

afforded  no  opportunity  for  fresh  surveys,  except  from  Kizil  to  Kashgar. 

Return  to  Kashgar.        There  I   parted  from   Ram    Singh  who   on  the   whole  of  this  journey 

had  rendered   very  efficient  and  willing  services  and  who  now  returned 

to  India.     I  myself  gained  the  railway  in    Russian  Turkistan  across  the  Alai  and  T'ien-shan 

and  thence  proceeded  with  my  archaeological  collections  to  London. 

The  topographical  results  of  this  journey  found  their  first  cartographic   record  in  the 

'Map  of  portions  of  Chinese  Turkistan,  surveyed  under  the   direction, 

Map  °£  sfiurr'ej8Pedi''i0n     aud  with  the  assistance  of,  M.  A.  Stein,  Ph.D., "by  Sub-Surveyor  S.— R., 

1900-01.      Two   slv-.-..s.    scale   1    inch   to    12    miles',  prepared   at  the 

Trigonometrical  Branch  Office  of  the  Survey  of  India  and  published  in  May   1903  under  the 

orders  of  Colonel  St.   George  C.  Gore,  C.S.I.,    R.E.,   Surveyor  General  of  India.     Owing 

-'»  See  Sheet  No.  1ft.  13.  1,  2.  31  See  Shset   No.    13.  D.  3,  4;  Ruint  of  Khotan, 

29  Cf.  Suuu    of  Khotan,    pp.  834    8qq.;  Ancitnt  pp.  405  sqq. 

Khotan,  i.  Chaptsr  xi ;  ii.  Plans  xxvii-xxxii.  33  t!f.  Euins  of  Khotan,  pp.  414  sqq.;  Ancient  JC/io. 

30  See  Sheet   No,  19.    C,  V.  1;  Suins  of  Khotan,         tan,  i.  Chap.  xm.  tec.  ii,  iii. 
pp.  389  sqq. 
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partly  to  the  small  scale  and  partly  to  technical  reasons  connected  with  the  methods  of 
reproduction  then  used  at  Calcutta,  this  map  in  its  printed  appearance  could  not  do  justice 
to  the  care  bestowed  upon  the  drawing  of  the  original  plane-table  sheets.  This  remark  applies 
in  particular  to  the  hill-shading  executed  by  hachuring  and  to  many  of  the  more  detailed 
topographical  features.  Thus,  e.  //.,  areas  of  sandy  desert  supporting  vegetation  were  but 
imperfectly  distinguished  from  cultivated  ground,  and  perennial  river  courses,  etc.,  were  repre- 
sented in  the  same  manner  as  mere  temporary  flood  beds. 

Most  of  the  technical   imperfections  were  remedied   in  the  reproduction  of  this  map 

which  was  prepared  for  the  Royal  Geographical  Society's  Journal  to 
»Inp  in  Ancient  Kliotan.     illustrate  a  paper  there  published   on   my  journey  and  which  was  used 

also  for  the  illustration  of  my  Personal  Narrative.*1  For  this  map 
executed  under  my  direct  supervision  while  'on  deputation'  in  England,  tracings  of  the 
original  plane-table  sheets  were  also  utilized  with  much  advantage.  The  difficulties  arising 
from  the  still  n.ore  reduced  scale  of  this  map  (1  :  1,500,000)  could  fortunately  be  avoided 
in  the  map  accompanying  Ancient  K/iotaii,  the  detailed  report  of  my  journey.  It  was 
drawn  by  Mr.  J.  W.  Addison,  draftsman  of  the  Royal  Geographical  Society,  with  the  help 
of  original  records  and  received  equally  skilful  reproduction  in  lithography.  Based  on  the 
Survey  of  India's  map  but  drawn  on  the  scale  of  8  miles  to  1  inch  it  brings  out  very  clearly 
the  characteristic  geographical  features  of  the  Khotan  region,  to  the  representation  of  which 
between  the  approximate  longitudes  of  7U°  and  84'  it  is  confined. 


Section  III.— SURVEYS  OF  SECOND  EXPEDITION,  190G-08 


The  results  brought  back  from   my   first  journey  enabled   me  in   1905  to  secure  the 

sanction  of  the  Government  of    India,  then    under   Lord    Curzon   as 
SSnCtij?on0rf,?eVeC°"d       Vicer°y.   alld   of  the  Secretary  of  State  for   a    second  Central- Asian 

expedition.  It  was  undertaken  with  a  view  to  explorations  similar  in 
character  but  had  a  fa:-  more  extended  scope,  a  fact  sufficient!}'  indicated  by  its  duration  of 
fully  two  and  a  half  years,  from  the  date  of  my  start  beyond  the  administrative  border  of  the 
N.VV.  Frontier  Province  till  the  return  to  my  base  in  Kashmir.  The  Survey  of  India,  under 
Colonel  F.  B.  Longe,  R.  E.,  Surveyor  General,  was  as  willing  as  ever  to  assist  me  in  my 
geographical  task  and  again  agreed  to  depute  an  Indian  surveyor,  to  provide  the  needful 
equipment  and  to  bear  all  cost  (originally  estimated  at  Rs.  7,000)  arising  from  his  employment. 
Colonel  (now  Sir  Sidney)  Burrard,  as  Superintendent  of  the  Trigonometrical  Survey, 
showed  again  the  most  helpful  interest  in  my  plans  and  made  the  services  of  Rai  Ram  Singh, 
my  former  travel  companion,  available  for  the  work  in  view. 

Starting  with  him  on  April  28,  1906,  from  Fort  Chakdarra  in   Swat,   I  journeyed 

by  a  new  route  over  interesting  ground  through  tribal  territory,  Chitral 
R0BtVob8arikolChitrSl     and  MastuJ  t0  Afghan  soil   across   the   Hindukush  and  then  by  the 

uppermost  Oxus  to  the  Chinese  border  on  the  Pamirs.  We  reached  the 
westernmost  frontier  of  Chinese  Turkistan  on  May  27th  by  the  Wakhjlr  pass  and  again 
descended  the  Taghdum-bash  Pamir  and  the  main  Sarikol  valley  to  Tash-kurghan.  Below 
this  place  Rai  Ram  Singh  commenced  survey  work  by  measuring  a  base  near  the  hamlet  of 
Chushman  in  order  to  fix  useful  points  for  mapping  the  course  of  the  Tash-kurghan  or 
Zarafshan  river  beyond  its  great  bend  eastwards.  '  From  here  down  to  its  junction  with 
the  Raskam-darya,  the  river  had  never  been  explored,  and  owing  to  the  extremely  confined 
nature  of  its  valley  the  task  was  bound  to  offer  great  difficulties. 

53  Thii  reproduction,  published  with  permission  archaological  exploration  in  Chinese  Turkestan,  xx. 

of  the  Surveyor  General  of  India,  first  appenred  in  pp.  575-610. 
the  December  Dumber  of  the   Geographical  Journal,  l  See  Sheet  No.  3.  C.  1, 

1902,  with  my  paper:  A  journey  of  geographical  and 
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After  triangulating  a  number  of  high  peaks  to  the  north  of  the    river,  Ram  Singh 

surveyed  its  deep-cut  gorge  for  some  40  miles.     He  took  considerable 
M  z°tfi  °l"-ai 5°  risks  in   moving  along  very  precipitous  slopes  and  in  repeated  crossings 

of  the  river.  Further  progress  was  barred  by  the  swollen  state  of  the 
river,  notwithstanding  the  early  season,  and  the  surveyor  was  obliged  to  turn  northward. 
In  accordance  with  my  instructions  he  ascended  the  important,  tributary  of  Pas-robat  to  its 
head  and  after  crossing  the  Merki  pass,  nearly  15,000  feet  high,  endeavoured  to  follow  down 
the  Merki  and  Kara-tash  rivers  which  drain  the  eastern  slopes  of  the  Muz-tagh-ata  massif.  s 
Again  he  was  thwarted  by  the  flood  from  the  melting  snows  whieh  renders  the  Kara-tash 
valley  quite  impassable  during  the  summer  months.  He  was  now  forced  north-eastwards 
across  the  Ghijak  pass  and  gained  the  caravan  route  from  Sarikol  to  Kashgar  above  Ighiz-yar. 
The  Kara-tash  valley  thus  remained  unexplored  until  I  descended  it  in  September,  1913. 
Nevertheless  Ram  Singh  was  able  to  survey  its  debouchure  into  the  plains  west  of  Yangi- 
hissar  before  he  rejoined  me  at  the  latter  place  towards  the  close  of  June. 

In  order  to  gain  time  for  urgent  preparations  at  Kiishgar,  I  had  taken  the  main  caravan 

route  from  Tush-kurghan  across  the  Chichiklik  plateau  and  via  Chihil- 
Journey  to  Enshgnr.       gumbaz  and  Ighiz-yar.      This   having   already    been  surveyed  on  the 

Forsyth  Mission  of  1873,  I  felt  little  regret  that  the  six  forced  marches 
of  nearly  180  miles  left  no  time  for  plane-table  work.  :i  At  Kiishgar  the  organization  of  my 
caravan  which  was  to  serve  for  over  two  years'  explorations,  was  completed  within  a  fort- 
night with  the  ever  effective  assistance  of  Mr.  (now  Sir  George)  Macartney,  the  British 
Consul  General. 

Then  I  was  free  to  set  out  for  the  initial  portion  of  those  explorations  in  the   south    of 

the   Tarlrn    basin.     At    Kizil  on     the   road   to    Yarkand    I    detached 
"'md'Karlhahk1'1'         Ram    SinSu   to     survey   the     route   which     crosses     the    easternmost 

offshoots  of  the  Muz-tagh-ata  range  and  which  joins  the  caravan  route 
from  Chihil-gumbaz  to  Yarkand  below  Arpalikand  the  Kizil-dawan.  4  Re-united  at  YArkand, 
we  proceeded  at  the  beginning  of  July  across  the  fertile  tract  between  the  Yarkand  and 
Tiznaf  rivers  north-westwards  to  the  edge  of  the  great  drift-sand  desert  where  an  old  site  called 
for  examination,  and  then  reached  Karghalik  by  a  new  route  along  a  previously  unsurveyed 
portion  of  the  Tiznaf  river  in  the  plain.  5 

From  Karghalik  we  marched  to  Kok-yar,  a  small  oasis  in  the  foothills  to   the   south, 

where  during  a  halt  of  over  two  weeks  I  was  kept  busy  with  a  variety 
-  ate  umost  K:'un-!im       °^  scientific  tasks.     From  there  I  sent  Ram   Singh  into  the   mountains 

to  the  south-east  to  map  portions  of  the  outer  K'un-lun  towards  Khotan 
which  were  then  unexplored  or  imperfectly  surveyed.  The  success  with  which  in  the  course 
of  a  month  he  effected  the  tasks  I  had  indicated  deserves  all  the  more  notice  in  view  of  the 
considerable  hardships  and  risks  encountered.  He  first  approached  the  snowy  range  which 
forms  the  water-parting  towards  the  uppermost  Tiznaf  and  Yarkand  river  courses  by  ascend  • 
ing  the  streams  that  carry  fertility  lower  down  to  the  flourishing  little  oases  of  Yul-arik  and 
Ushak-bashi.  6  The  attempt  to  cross  the  Karlik-dawan  by  which  I  had  wished  the  surveyor 
to  reach  the  unexplored  ground  at  the  head  of  the  Toghra-su,  a  tributary  of  the  Kara-kash 
river,  7  had  to  be  abandoned  owing  to  the  depth  of  snow  still  covering  the  pass.  This  failure, 
however,  was  compensated  by  the  advantages  which  the  subsequent  crossing  of  a  succession 

3  See  8heet  No.  2.  D.  4.  little  cultivated  patch  of  Tatligh  and  to  the  south-east 

3  See  Desert  Cathay,  i.  pp.  97  sqq.    A  plane-table  of  the  Tf>pa-dawan  that  divides  them,  in  bota  places 

survey  of  the  ronte  from    Tash-kurghan    to  Kashgar  at  elevations  of  about  10,000  feet.     His  observation  is 

was  carried  out  in  1913  on  my  third  journey,  under  of  distinct  interest  as  I  know   nowhere  else  of  real 

my   personal    supervision  as  far    as  Toile-bulun  and  forest  growth  in  the  western    K'nn-ltin.     Nor  did  I 

beyond  by  Mitin  Afraz-gnl.  meet  any  eastwards  until  the  Central    Nan-shan  was 

*  See  Sheet  No.  6.  A.  4.  reached  to  the  south  of  Su-chou  mid  Kan-chou.     Do 

5  bee  Sheet  No.  5.  C.  4,  D.  3;  Desert  Cathay,  i.  these  conifers  in  the    above  valleys  represent  the  last 

pp.  184  sqq.  remnant  of   forest    growth   once  more    favoured  bj 

8  See  Sheet  No.  6.  O.  2,  3.     It  deserves    to    be  climatic  conditions  in  this  region? 

noted  that    Riim  Singh    reported  the   presence    of  7  See  Sheet  No.  6.  D.  3. 
conifer  foreBt  at  two  points  in  these  valleys,  above  the 
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of    high   spars   eastwards  offered  for  the  survey  of  a  very  imperfectly  known  portion    of   the 
range  overlooking  the  westernmost  affluents  of  the  Kara-kash  river. 

Ram  Singh  then  crossed  that  range  to  the  south  by   the   Kilian    pass    (  17,910  feet ), 
regularly  used  by  traders  to  Ladak  but  at  that  season  still  impracticable 

„.   11,™e*f e "'  .  for  caravans,  and  ascended  the    Kara-kash  valley  to  its  -junction    with 

Hiudu-tush-iluwaii.  '  ,. 

the  well-known  Kara-koram  route.  s  Here  he  secured  Kirghiz  guides 
to  the  Hindu-tash-dawan,  which  had  passed  out  of  use  for  many  years  and  had  not  been 
crossed  by  any  known  traveller  except  the  ill-fated  Dr.  Adolf  Schlagintweit  in  1862. 
The  passage  (17,750  feet)  was  successfully  accomplished  in  the  face  of  great  difficulties, 
including  the  descent  over  a  large  and  much- crevassed  glacier  on  the  northern  side.  *  It 
brought  the  surveyor  to  the  valley  of  Pusha,  previously  known  only  from  native  reports. 
In  addition  to  some  cultivation  lower  down,  it  proved  to  possess  more  abundant  alpine 
grazing  than  is  found  elsewhere  in  these  high  K'un-lun  vallejs.  An  ascent  to  the  Ak-tash- 
dawan  (  15,250  feet)  permitted  a  distant  view  to  be  gained  of  the  deep-cut  Kara-kash  valley. 
It  consists  here  and  for  a  considerable  distance  lower  down  of  a   succession  of   narrow 

gorges  quite  impassable  except  in   the   depth    of    winter  when  a  route 
Descent  along  ||cs  Uj,  tjie   frozell    river.     In  order   to   gain    Khotan,   our   appointed 

meeting  place,  Ram  Singh  had  to  take  a  difficult  route  to  fhe  north-east 

passing  over  a  series  of  high  spurs   which   fall  precipitously   to  the   Kara-kash    river.  10     A 

number   of   dangerous   crossings   of  big   glacier-fed  tributaries,  such  as  the   Karaz-daryn  and 

Panaz-daryii,  were  necessary ;  but  in  the  end  the  surveyor's  small  party  arrived  safely  at  the 

foot  of  our  triangulation  station    of  1900    on    the  Ulughat-dawan.  n     Thence  Khotan  town 

was  gained  by  the  route  previously  followed. 

I  myself  had  arrived  there  a  few  days  before,  on  August  5th,   from    Kok-3'ar.     I  had 

surveved  the  outermost  foothills  of  the    K'uu-lun    with  the  oases   of  Yul-arik,  Ushak-bashi, 

Kilian,  Sanju,  Puski  and  Duwa,  which  lie  at  the  debouchures  of  the  rivers   descending   from 

the  main  range, 12  before  I  struck  the  high  road  by  Pialma  at  the   foot  of   the   great   gravel 

glacis. 

The  heat  of  the  plains  still  precluded  operations  at  ancient  sites  in  the  desert.     Hence 

I  was  free  to  set  out  into  the   mountains   to  the  south,  as  soon  as  the 

Return  to  K'un-lnn  S.     surveyor  had  had  a  couple  of  days'  rest,  in  order  to  renew  and  extend  our 
or  Khotan.  J     .         .  *  "_  . 

explorations  m  the  Karanghu-tagn  region.     Uur  journey  as  iar  as  JNissa 

led  necessarily  by  the  same  route  as  followed  in  1D00  in  the  inverse  direction,  a  circumstance 
which  lessened  regret  at  the  persistent  dust  haze  now  hiding  all  the  distant  snowy  peaks  of 
the  main  range  to  the  south.  No  fresh  plane-table  work  was  done  by  the  surveyor  along  this 
already  surveyed  route.  But  I  was  able  to  profit  by  renewed  visits  to  my  photo-theodolite 
stations  of  1900  and  to  record  on  my  panorama  reproductions  then  awaiting  publication 
topographical  details  within  the  actual  horizon  gathered  from  the  hillmen  acting  as  our 
guides.  13 

Survey  work  was  re-started  from  above  Nissa  and  pushed  up  without  serious  obstruc- 
tion on  the  part  of  the  local  'Taghliks'  to  the  head  of  the  valley  where 
Glaciers  above  Nissa.       it  is  closed  by   high   snowy  spurs   descending  straight  from   the  main 
range.  "     Two  glaciers  of  imposing  size  are  here  the   main  feeders  of 
the  Nissa  river.     On  August  l!)th  I  ascended  the  larger  one,  to  an  elevation  of  over  10,000 
feet,  and  ascertained  that  it  had  its  source  on  the  north-eastern    slopes  of  the   triangulated 
peak  3/52  M,    23,071   feet   high,   which,   as  subsequent  surveys  showed,  forms  a  nodal  point 
at  the  junction  of  two   main    ranges  of  the  K'un-lun.15     At  the  same  time  the  survey  now 

*  See  Sheet  No.  9.  A.  3,  i.  with  explanatory  notes  ou  pp.    18-26,  also  ibid.,  In. 

9  tSee  hhcet  No.  9.  1*.  4;  for  some  details  extract-  troductory  Note,  p.  vi. 

ed  atKbotan  from  Itai  Ham  Singh,  cf.  Desert    Cathay,  "  Sec  Sheet  No.  9.  C,  D.  1  ■  Desert  Cathay,  i.  pp. 

>•  P-  174.  182  sqq.,  with  Pigs.  57,  58. 

>»  Cf.  Sheet  No.  9.  C.  3,  4.  >*  For  the  ascent  on  Ihis  glacier,  called  by  me  the 

"  Soe  «bove.  P-  '■  Otroghul  Glacier  from  the  chief  grazing  ground  lower 

»  See  Sheets  Nos.  6.  C,  D.  2;  9.  A-C.  2;  Desert  down,   cf.    Desert  Cathay,    i.  pp.  188  sqq.;   also   the 

Cathay,  i.  pp.  162  sqq.  panoramic  view  II  and  Figs.  69,  60. 
u  See  Mountain     Panorama*,    Panoramas    m.vi 
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SECOND  EXPEDITION,  1906-08 


IS 


*  Search  for  Johnson'* 
route  to  Ktiriiiigiiti-t»^) 


effected  made  it  clear  that  the  Niasa  valley  did  not  extend  ro  far  to  the  S.W.  a*  shown  in 
the  map  of  ]  900-01  when  its  glacier?  could  he  sketched  only  from  a  single  distant  station 
fibove  the  Jirinjak-dawan.  lfl 

From  Kissa  I  proceeded  via  Karanghu-tagh  to  the  south  in  a  fresh  endeavour  to 
trace  Johnson's  passage  of  the  main  range  to  the  latter  place  in  1865. 
In  my  Persona]  Narrative  I  have  recorded  the  obstruction  which  the 
Karanghu-tagh  hillmen  offered  to  this  plan  and  explained  its  obvious 
teasons.  !?  Nevertheless  with  yak  transport  secured  under  great  difficulties  we  managed 
to  reach  the  big  glaciers  which  close  from  the  S.  W.  the  head  of  the  Turgap-jilga,  a  branch 
of  the  Uusat  valley.  18  The  ascent  made  on  one  of  these,  in  spite  of  unfavourable  weather 
feonditions,  made  it  certain  that  no  practicable  route  could  lie  across  the  precipitous  ice-clad 
tange  rising  above  those  glaciers  on  the  south,  and  that  this  range  itself  is  distinct  from  the 
main  K'un-lun  chain  which  further  south  forms  the  watershed  towards  the  Kara-kash  river 
drainage. 

An  attempt  to  gain  from  the  lower  Busat  valley  another  side  valley  beyond  a  high 
spur  to  the  east  in  which  I  surmised  the  approach  to  Johnson's  *BrinjgaJ  and  'Naifi  Khati 
Pass*  to  lie  was  frustrated  by  an  entente  of  the  Taghliks.  Thus  the  final  elucidation  of  some 
interesting  topographical  questions  connected  with  that  route  and  the  unexplored  tributaries 
of  the  Yurung-kash  to  the  south-east  had  to  be  left  for  a  future  occasion.  19 


18  Cf.  Mountain  Panoramas,  p.  20,  the  remarks 
On  section  IV. B  of  the  view  taken  from  above  the 
Brinjak-dawan. 

17  CF.   Desert    Cathay,  i.  pp.  195  sqq. 

18  See  Sheets  No.  9.  D.  4  »nd  No.  10.  D.  1.  In 
the  latter  the  line  of  •  nr  ascent,  made  over  the  sonth- 
eastern  branch  of  the  main  glacier  (Desert  Cathay,  i. 
pp  2<»0  sq  )  to  an  elevation  <  f  abont  13,fii-0  feet,  ought 
to  have  been  marked,  approx.  in  long.  79°  4"i'. 

19  The  survey  a  made  in  September,  1S08.  along 
the  southern  slopes  of  the  southern  main  K'un-lun 
rsDge  (see  below)  allowed  me  to  ascertain  the  position 
6f-the  '  YrtTigi-dawan '  by  which  Johnson  had  crossed 
it  from  the  fide  of  the  Kara-kash  (see  Sheet  No.  10. 
C.  1).  Hut  owing  to  the  iiecident  which  prevented 
me  from  an  actual  ascent  to  the  pass  ihe  position, 
etc.,  ot  the  considerable  valley  sepaiatini;  itirom  the 
yan^e  further  north  which  trends  towards  the  trian- 
gulated peak  3/52  M  (:'3,<>7l)  and  which  Johnson 
crossed  by  the 'Naia  Khan  Tags'  (18,660  feefc%  could 
Be  only  conjecturally  indicated  in  Sheet  No.  10.  I>.  1. 

Johnson's  route  is  summarily  described  in  Itine- 
rary 1  appended  to  his  report  to  the  Superintendent, 
(3 rent.  Trigonometrical  Survey,  dated  April  2J,  18Gb' 
(reprinted  in  the  Royal  Geographical  Society's  Jour- 
nal,  vol  xxxvii.  pp.1  sqq.}.  Its  representation  in  the 
*Map  iilustruting  the  routes  taken  by  Mr.  Johnson 
in  ttavelling  from  Leh  to  Khot»n  nnd  back  '  is  neces- 
sarily affected  by  (he  extensive  '  adjaetnient'  to  which 
Ais  plane-tnble  record  appears  t"  have  been  subjected, 
as  explained  in  Major  K.  Mason's  paper  Johnson's 
^suppressed  ascent1  of  Ji  61,  in  Alpine  ./ournal,  Nov- 
ember, 1921,  vol.  xxxiv.  p.  54.  This  may  account 
for  the  very  considerable  discrepancies  between  the 
actual  topography  of  the  K'un-lun  south  of  Khotan 
and  his'poblished  map.  discrepancies  already  referred 
to  above*and  discuss*ed  in  more  detail  i*>  my' supple- 
mentary note  to  Major  Mason's  paper  {Johnsons  map 
and  the'  topography  of  the-  K*un~lun  south  of  Khotan, 
Alpine  Journal,   November,  1921,    vol.  XXX I v,  p.  62). 

Notwithstanding  the  serious  defects  of  the  map, 
T  believe  a  certain  agreement  can  be  recognized  be- 
tween  Johnson's  map   and  'the  topographical  data 


furnished  by  our  surveys  as  regards  some  essential 
features  of  the  ground  traversed  by  him  from  the 
Yacgi-da*van  to  Karanghu-ta<_'b.  Starting  from  the 
Yangi-dawan  hit*  route  lay  <  own  the  headwaters  of 
a  considerable  stream  draining  eastwards  into  the 
Yurung-kash.  Its  vailey  manifestly  corresponds  to  the 
one  which  in  Section  I.  b  of  the  photo-theodolite 
panorama  taken  from  the  Tope  ridge  above  Karanghu- 
tagh  (Sheet  No.  9.  !>.  4,  lat  36s  9',  long.  79°  53'; 
Mountain-  Panoramas,  p.  12)  is  clearly  seen  separating 
the  range  above  the '!  urap-Husat  glaciers  from  the 
more   distant  and  higher  southern  main  range. 

For  this  valley  Lhave  adopted  the  name  Choau 
sba-jilga  which  on  my  renewed  visit  to  the  Tope  station 
in  1!'06  i  heard  applied  by  the  less  secretive  of  the 
Karanghu-tagh  people  with  06.  But  it  may  be  noted 
that  in  190;  >  I  benrd  this  name  in  the  form  of  Ckomsh- 
jilga  used  for  the  much  smaller  and  nearer  valley 
which  inns  down  to  the  left  bonk  of  the  Yurung-kash 
just  sonth  of  the  Boinak-dawiin  then  crossed  on  our 
way  to  the  right  bank  of  the  river.  It  is  seen  to  the 
left  of  this  saddle  in  section  II.  b  of  the  photo-theo- 
dolite view  from  the  Zilan  lidge  (Mountain  Panora- 
mas, p.  16).  Considering  that  in  1906  we  sk-bted 
from  afar  a  well-marked  track  leading  south-eastwards 
into  the  mountains  past  this  little  valley  (see  Desert 
Cathay,  i.  p.  •-09;  Fig.  (-7).  it  is  quite  possible  that 
the  name  in  the  former  instance  was  used  merely 
because  the  little  valley  in  question  lay  on  the  way  to 
the  Chomsha-jilva. 

However  this  may  be,  we  can  see  from  Johnson's 
map  that  the  roote  by  which  he  ascended  northward 
after  leaving    the    previously    mentioned   stream   at 
'  Khushiash-langar'  (i.e.    K<  ahlash-langar,   'the  halt- 
ing place  at  the  confluence')    and  reached  the  *Naia 
Khan  pass ',  must  have  taken  him  to  some  point  on 
the    northern    snowy  range  trending  eastwards  from 
Peak  3/52  m   (23,071)  and  passing  above  the  head  of 
the  Torgap'-jilga.     It  is  on  this  eastern  continuation 
of  the  range,  as  seen  in  the  Tope  ridge  panorama  I.  b 
near  the   last  vertical    cross.line  on  the    right    and 
again  in  the  Zilan  panorama  II,  b  near  the  last  verti- 
cal cross.line  on  the  left,  that  I  feel  inclined  to  look 


u 
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Havin"  moved  north  to  Pisha,  I  sent  the  surveyor  to  follow  11    new  route  to  Khotan 

skirting  eastwards  the  slopes  of  the  Tikelik-tagh  ( 18,780  feet ),  «•  while 

Preparation,  for  winUr     j  mvself  proceeded  there  by  the  direct  route,  already  surveyed  in  1900, 

CftlltUftlfTQ.  J  1  v  . 

in  order  to  gain  time  for  multifarious  preparations  for  the  desert  campaign 
of  the  autumn  and  winter.  On  September  15th  I  set  out  for  a  series  of  ruined  sites  to  the 
north-east  aud  east  of  the  Khotan  oasis.  At  the  same  time  Earn  Singh  was  sent  off 
independently  to  the  foot  of  the  main  K'un-lun  range  south  of  Keriya  in  order  to  resume  his 
survey  work  where  it  had  stopped  in  December  1900  near  Imiimlar  (  Tort-Imam  ),  21  and  to 
extend  his  triangulation  along  the  northern  main  range  of  the  K'un-lun  as  far  as  possible 
eastwards. 

Having  gained  Imamlar  ria  Keriya,  Ram  Singh  was  able  to  utilize  for  his  hill  survey 

to  the  south  and  south-east  the  points  fixed  by  his  triangulation  of  1900 
Trioneolation  alons        as  well  as  a  number  of  high  peaks  on  the  spurs  above  the  gorges  of 

Polur  which  Captain  Deasy's  triangulation  had  determined  in  1898-99. sa 
He  then  measured  a  base  for  triangulation  above  the  hill  village  of  Achchan  further  east 
(Sheet  No.  14.  D.  4.),  connecting  it  with  two  of  Captain  Deasy's  points.  Information  as 
to  the  determination  of  this  base  and  the  methods  by  which  the  triangulation  there  started 
was  successfully  extended  to  the  east,  first  as  far  as  Surghak,  south  of  Niya,  and  subse- 
quently beyond  Charchau  to  a  peak  in  longitude  86°  46'  (Sheet  No.  27.  B.  1),  will  be  found 
in  Major  Mason's  Appendix  A.  The  total  length  of  new  triangulation  work  thus  accomplished 
by  Ram  Singh  along  the  K'un-lun  range  extended  over  five  degrees  of  longitude. 

After  completing  archaeological  explorations  in  the  desert  north  of  the  Khotan-Keriya 

line,  partly  on  ground  not  previously  surveyed,  I  reached  the  Niya  oasis 

Explorations  resumed      by  October  14th.     There  the  surveyor  reioined  me  from  his  work    near 
at  Mya  «te.  J  J  *'  ... 

Surghak 2:i  and,  being  by  chance  favoured  by  clear  atmospheric  conditions 

was  able  to  fix  the  position  of  the  small  market-town  of  Niya  by  means  of  triangulation  from 

the  K'un-lun.     It  is  the  first  and  so  far  only  instance  of  an   oasis  on  the  edge  of  the  great 

desert  having  thus  been   exactly   located.     From  Niya  he  accompanied   me  to  the  ancient 

sand-buried  site  beyond  the  termination  of  the  Niya  river  first  visited  by  me  in  1901.     There 

for  Johnson's  '  Naia  Khan  Pass'  by  which  he  made  his  great  natural  difficulties  which  would  have  to  bo 
way  over  glaciers  to  the  head  of  a  valley  containing  faced  on  it  and  still  more,  perhaps,  by  the  fear  of  the 
the  grazing  grounds  of  'Hrinjua',  as  marked  on  hia  hardships  and  exactions  to  which  their  small  settle- 
map  to  the  sonth-east  of  Karanghu-tagh,  at  a  direct  ir.ent  would  be  exposed  if  that  route  were  re-opened 
distance  of  some  11  miles.  for  traffic.    According  to  Johnson  (see  para.  11  of  his 

Now  reliable  information  obtained  by  me  at  Pisha  above    quoted  report)    the    Yangi-dawan   '-was    said 

and   rec-rded   in   Desert    Cathay   (see  i.  pp.  209  sq.)  to    have    been    only    very    recently    discovered     by 

makes  it  certain  that  this  name  '  Brinjaga'  is  applied  Juioo  Kbiin,  the    Khotan  ambassador  to  the    British, 

by  the  Karanghu-tagb  people  to  a  valley  which  de-  Government,  who  was  compelled  to  find  his  way  over 

boocbes  on  the  left  bank  of  the  Ynrung-ko.»h  some  this  part  of  the  range,  because  the  regular  road  from 

four  miles  above   the  confluence   of   the   Kash   river  llchi  to  Leh,  ria  Sanju  and   the  Karakoram  pass,  was 

with  the  latter,  as  shown  in  Sheet  No.  9.  U.  4.     The  in  the  hands  of  the  Yarkandces,  who  were  then  at  war 

information  1  collected  leaves  no  donbt  lhat  Ihinjaga  with  the  people  of  Khotan".     It  was  thus  only  des- 

eontains  jiood  crazing  grounds   visited    by  the  flocks  perate  necessity  which  brought  about  the  use  of  this 

and  yaks  of  Karaiighu-togh  but  accessible  only  before  extremeiy  difficult  route  during  the  brief  reign  of  the 

or  after  the  summer  months  when  the  flood  from   the  rebel  ruler  Haji  Hal  ibnllah  (1803-66). 
glaciers  completely  blocks  the  track  leading  up  in  its  But  there  is  reason  to  believe  that  it  was  known 

stream-bed.     (Johnson  who  passed  down  from  '  Brinj-  for  centuries  before  to  the  wily  hillmen  as  a  track  to 

ga '  by  September  9th,    1865.    describes  the  road   as  be  used  in  emergencies.     Thus  the  difficult  mountain 

"particularly  rocky  and  dangerous  from  passing;  over  track  by  which  according  to  Mirza  Haidar's  contem- 

a  succession  of  steep  and  rugged  lateral  spurs,  run-  porary   record    Aba    Bakr,   the    dethroned  tyrant  ot 

ning  down  into  the  river  from  two  high  ranges  on  Yarkand,  after  passing  thiongh  Karunghu-tagh  effec 

either  side;  the  bed  of  the  stream  is  therefore  very  ted  his  escape  to  safety   in  Ladiik    A.  B.  9211,  eonld, 

contracted ").    From  llrinjaga  down  to  Karanghn-tagh  scarcely  have  been   any  other  but  the  Yangi-dawan 

Johnson's  route  sketch  shows  fair  agreement  with  the  route;  cf.  Tarikh-i- Raxhldl,  transl.  Klias-Eoss,  pp.  323 

actual  configuration  of  the  ground  as  seen  in  Sheet  sqq.,  327  sq..  also   Stein,  Ancient  Khotan,  i.  p.  130. 
Ko.  9.  D.  4  and   the   above  quoted  photo-theodolite  "  See  Map  Sheet  No.  14,  A.  3,  4,  B.  3,  4. 

panoramas.  21  See  Sueet  No  14   c   4 

1  may  add  in  conclusion  that  the  obstinate  pas.  "  See  Sheet  No.  14.  C,  I).  4;  also  Map  of  For. 

sin  resUtance  which  the    Kaiangho-ia^h  people  op.  lions  of  W extern   China  and   Tibet,  explored  by   Capt. 

posed  both  in  1900  and  1906  to  my  efforts  at  tracing  H.  B.  P.  Deasi/.  Sheet  No.  4. 
Johnson's  route  is  fully  aocounted  for  partly  by  th«  *>  See  Sheet  No.  19.  is.  3. 
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he  gave  useful  help  by  large-scale  surveys  of  the  extensive  area  over  which  its  rnins  are 
scattered,  while  renewed  excavations  rewarded  by  abundant  re.-mlts  kept  me  busy  for  a 
fortnight.  ** 

After  this  we  once  again  separated,  Ram  Singh   returning  southwards  to  the  mount- 
ains, while   I   proceeded  partly  over  unsurveycd  desert  eastwards  to  the 
Charchan'chark'mk       ruined  site   of  Endere, 25  where  the  easternmost  limit  of  our  surveys 
of    1900-01    was   reached.     After  the  exploration    of   earlier   remains 
discovered  in   the  vicinity,  I  continued  my  journey  north-eastwards  to  Charchan  by  the  old 
caravan  track  along  the  line  where  a  belt  of  sandy  desert  supporting  scanty  grazing  meets 
the  area  of  bare  dunes  covering  the  northern  fringe  of  the  great  gravel  glacis  of  the  K'un-lun.  *• 
From  Charchan  I  carried  my  plane-table  traverse  along  the  unsurveyed  route  near  the  right 
bank  of  the  Charchan   river  or  along  the  line  of  adjoining  marshes  as  far  as  the  grazing 
ground  of  Lashkar-satma ;  thence  I  followed  the   usual    caravan    track   by   the   old   site   of 
Vash-shahri  to  Charkhlik.  2? 

Here  at   the   only  permanently  inhabited  place  of  any  size  in  the  whole  Lop  region 
representing  the  terminal  basin  of  the  Tarim,  I  was  obliged  to  make  a 
Survey^oDg  N.  oo        £ew  <]ayS>  )la]j  for  (ne  manifold  preparations  necessary  for  my  explor- 
ations in  the  waterless  desert  north-eastwards.     Before   moving  again 
I  was  rejoined  by   Ram    Singh   who  had  fixed  his  triangulation  stations  along  the  K'un-lun 
range  from  Surghak  past  Kara-sai  and  Kapa  as  far  as  Salkanji,  south  of  Charchan.     After  a 
rapid  visit  to  Charchan  he  had  returned  to  the  foot  of  the  mountains  in  the  south-east,  but 
owing  to  the  severe  cold  of  the  season  and  an  attack  of  rheumatism   was  obliged  to  confine 
himself  thereafter  to  plane-table  work.      This,  however,  could  as  far  as  approximately  the 
87th  degree  of  longitude  be  controlled  by  intersections  from   high  peaks  he  had  already 
triangulated  from  the  west.     Increasing  pains  had  then  forced  him  to  regain  the  caravan  track 
near  Vash-shahri.  ** 

On  December  6th  I  started  from  Charkhlik  for  the  expedition  which  was  to  take  me 
across  the  waterless  Lop  desert  north-eastwards  to  the  ruins  of  the 
Start  for  Lop  desert.  ancient  Lonlun  site  first  located  by  Dr.  Hedin  in  1901.  The  route 
chosen  led  past  the  small  colony  of  Miran,  then  only  spasmodically 
cultivated,  and  near  it  I  was  able  to  trace  remains  of  an  extensive  ancient  settlement.  !* 
Rapid  excavations  soon  proved  its  importance  and  determined  my  subsequent  return  to  the  site. 
Riim  Singh  had  followed  me  to  Miran,  but  the  rheumatic  attacks  from  which  he  was 
suffering  then  and  during  most  of  the  following  winter  months  made  effective  work  very 
difficult  for  him  on  the  trying  ground  ahead.  Nevertheless  we  brought  him  along  on  the  only 
camel  which  could  be  spared  as  a  mount,  the  remainder  cf  the  twenty-one  aniruals  being 
needed  for  the  transport  of  indispensable  baggage,  food  supplies  and  water,  i.  e.  ice.  With  a 
party  of  fifty  men  including  labourers  for  excavations,  I  crossed  the  Tarim  at  the  small  fishing 
hamlet  of  Abdal.  Thence  after  leaving  behind  the  last  salt  lagoons  of  the  dying  river 
I  pushed  on  northward  across  a  forbidding  waterless  waste  of  bare  wind-eroded  clay  and 
drift-sand  for  seven  marches  from  the  Tarim  to  where  the  principal  ruins  of  Lou-Ian  were 
found  in  the  position  correctly  indicated  by  Dr.  Hedin's  map. 
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"  Cf.    Desert   Cathay,    i.  pp.    260-299;    Serindia,  TJ  See  Sheet  So.  30.  B.  2;  Desert   Cathay,  i.  pp. 

i..  Chapter  VI;  iii.    l'lans  7-18;  Sheets  Nos.  18.  B.  4:  348  sqq. 

19.  IS.  1.  30  For    the    route    followed    from    Abdal,    see 

85  See    Sheet    No.    19.1).    1 ;  Desert  Cathay,   i.  Sheets  Nos.3u.  II,  C.  1 ;  29  C.  4,  D.  3,4  ;  for  observations 

pp.  300  sqq.  on  topographical  features  of  interest  soch  as  the  for- 

a6  See  Sheets    Nos.   23.    A-C.  1;    22,  C.  4;    De-  matioQ  of  wind-eroded  clay  ridges  (yardungs),  ancient 

sert  Cathay,  i.  pp.  317  sqq.  dry  river  beds,  etc.,  see  Deiei-t  Cathay,  i.  pp.  361  sqq.; 

3J  See   Sheets   Nos.   22.  D.   3,    4;    26.    A-D.   3;  Serindia,  Chap.  X,  sec.  ii,  iii.     For  the  topographical 

Deiert  Cathay,  i.  pp.  321  sqq.  6J{;nifH'ance   of   rows    of    dead    trees    (wild   poplars) 

38  For  the  surveyor's  route  from  Snrghak,  partly  marking  ancient  river  coorfe".  cf.  in  particular  Serin* 

followed  also  in   1913  by   K.  B.  Lai  Singh,  see  Sheets  dia,  i.  pp.  355  sq. ;  for  their  indication  on  the  maps, 

Nos.  19.  B-D.  3;  23.  A.  3,  B.2,  CD.  1,  2;  26.  A-C  4.  see  below  Chap,  ill  sec.  ii. 
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Excavations  were  carried  on  from  the  1 8th  to  the  28th  of  December  at  the  site  of  the 

ruined  station  of  Lou-Ian  (L.A.),  once   guarding   the   ancient   Chinese 

Explorations  «t  t     (    t])e  'farim,  and  at  other  ruins  to  the  north-west  (marked  L.B.) 

ancient  Lon-lnn.  .   . 

with  important  results. sl  Constant  supervision  on  my  part  and  the 
purveyor's  ailing  condition  precluded  topographical  reconnaissances  beyond  the  immediate 
vicinity  of  the  ruins,  demanded  hy  the  interest  of  the  ground  both  from  geographical  and 
orelueological  points  of  view.  Thus  the  task  of  surveying  the  ancient  delta  of  the  Kuruk- 
idaryii  ('Dry  River')  which  once  had  brought  water  to  this  now  utterly  desolate  region,  or  of 
tracing  the  line  of  the  ancient  Chinese  route  where  it  passed  across  the  great  dried-up  salt 
*ea  eastwards,  remained  for  my  third  expedition. 

On  completion  of  such   exploratory  work  as  the  condition  of  the  hard-tried   men  and 

our  limited  store  of  ice  permitted,  I   sent  the  main   camp   under   the 
D"erTirTmiUg  '"         surveyor  back  to  Abdal  while  I  struck  across  the  wholly   unexplored 

desert  to  the  south-east.  Seven  trying  marches,  almost  wholly  over 
bare  dunes,  heaped  up  at  intervals  into  high  ridges  or  'Dawans',  brought  me  on  January 
3rd,  1907,  to  the  line  of  lagoons  formed  by  the  llek  branch  of  the  Tarlm.  33  By  following 
them  up  to  the  small  ruined  site  of  Merdek-tim  and  subsequently  proceeding  down  to  Lop 
where  the  delta  of  the  Charchan  river  joins  the  Tarlm  at  the  final  eastward  bend  of  its  course, 
a  useful  addition  was  made  to  our  surveys  of  the  terminal  depression  in  which  the  united 
drainage  of  the  Tarlm  basin  is  lost.  33 

From  Charkhlik  I  returned  to  the  ruins  near  Mlran.     Their  exploration   under  very 

trying  climatic  conditions  yielded  abundant  finds  of  interest  and  detained 
thronirh  Li'pVesort        me  *'"  ^em'uary  Hth.     Then  after  needful  preparations  at  Abdal  I  set 

out  with  the  surveyor  for  the  desert  journey  of  three  weeks  by  the 
lonely  track,  once  followed  by  Marco  Polo  but  almost  forgotten  for  centuries,  and  reached 
Tun-huang  on  the  westernmost  marches  of  China  proper.  This  route,  some  330  miles  long," 
leads  first  by  the  southern  shore  of  the  great  dried-up  salt  basin  marking  the  pre-historic 
Lop  sea,  then  up  a  wide  desert  valley  by  the  foot  of  the  southernmost  Kuruk-tagh  range, 
and  finally  through  the  terminal  basin,  and  along  the  lowermost  course,  of  the  Su-lp-ho 
river.  s*     Its   careful  survey  proved  of  very  considerable  geographical  interest. 

From   this  terminal   basin  onwards  I  traced  important,   and,    owing  to  the  extremely 

arid  climate,  in  many  parts  remarkably  well-preserved,   remains   of   an 
^CUneseliiJi1"6"        ancient  fortified    border,   a   true   Limes,    which    the    Chinese    Emperor 

Wu-ti,  towards  the  end  of  the  2nd  century  B.C.,  had  constructed  for 
the  protection  of  the  earliest  line  of  China's  expansion  into  Central  Asia.  The  exploration  of 
this  ancient  Limes  which  was  subsequently  traced  for  a  total  distance  of  over  1G0  miles 
west  of  An-hsi,  formed  a  fascinating  and  fruitful  task  for  more  than  two  months  after  my 
arrival  at  Tun-huang.  The  ground,  almost  all  desert,  over  which  the  wall  with  its  watch- 
towers  and  military  posts  had  been  built,  was  as  interesting  from  a  geographical  paint  of 
view  as  the  ruins  in  their  archaeological  and  historical  aspect.  Hence  all  the  more  care  was 
bestowed  upon  an  exact  topographical  survey  of  it. 

The  work    was  started   on  the   Limes   portion    extending   to   the   north-east   of   the 

Tun-huang  oasis  35  and  subsequently  after  a  visit  to  the  outlying  small 
'  avzieTtthm&et  l°"  c.        oasis  of  Nan-hu,  the  ancient 'Yang  barrier',  continued    along   the    whole 

length  of  the  1/iincs  westwards.  This  was  found  to  run  parallel  to  the 
$u-lo-ho  bed  from  its  outlet  at  the  western  end  of  the  Khara-nor  lake  and  to  extend  to  the 
southern  extremity  of  the  great  marsh  basin  where  the  river  terminates,   fully  a   degree   of 

"  See    Desert    Cathay,  i.  pp.  376-411;    Serindia,  D.  4 ;  35.   A-D.  4;  38.  A-B.  4.     For  a  descriptive  ac- 

Chnp.  XI.  see.  i-xi.  count  of  the  ronte,  cf.  'Desert.   Calhuj,  i.  pp.  503  sqq.; 

M  Kee  Sheets  Noi.  29.  B,  C.  4.;  30.  A.  1;  Desert  ii.  pp,  1    sqq.     For  an   analysis  of  the  geographical 

Cathay,  i.  pp.  416  sqq.  features  met  along  it,  see  Serindia,   Chap,  xiv.  sec,  i, 

•      "See   Mieet    No.    30.   A.  1,  2;    Desert    Cathay,  iv. 
1.  pp  424  sqq.  »  See  Sheet  No.  38.  C.  4;    Serindia,   Chapi  XV. 

M  See  Sheets  No».  80.  B-C.2.D.  1 ;  S3.  A-0.  1 ;  32.  sec.  ii-v.;  Desert  Cathay,  ii.  pp.  44  sqq. 
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longitude  further  west  than  the  latest  maps  had  shown  it.  M  As  tho  scale  of  our  plane-table 
sheets  was  not  sufficiently  large  to  record  all  topographical  details  of  interest  from  an 
archaeological  or  geographical  point  of  view,  I  supplemented  them  by  numerous  sketches. 
The  additional  materials  thus  secured  were  afterwards  embodied  in  a  half-inch  map  of  the 
westernmost  Limes  which  in  turn  served  for  the  'Detailed  Map  of  the  Ancient  Chinese 
Limes  west  of  Tun-huang'  reproduced  in  Scrindia.  37 

Subsequently  weeks  of  most  fruitful  archaeological  labour  were  spent  by  me  in  ex- 
ploring a  great  hoard  of  ancient  manuscripts  and  art  relics  discovered  at  the  'Caves  of  the 
Thousand  Buddhas'  south  of  Tun-huang.  During  this  time  no  fresh  topographical  work  was 
possible  as  the  surveyor's  impaired  health  demanded  consideration.  But  when  on  June  24-th 
I  left  An-hsi,  after  depositing  my  archaeological  spoils,  etc.,  at  the  district  headquarters, 
some  months  became  available  for  geographical  work  in   the  western  and  central  Nan-shan. 

First  an  extensive  ruined  site  was  surveyed  near  Ch'iao-tzu  between  the  two  outermost 

hill  ranges  of  the  former.     Then    we  turned   into   the    mountains   due 

Burve^m  westernmost      south  an(J    mapped  the   high    snowy   chajn    separat{Dg    the    headwaters 

of  the  T'a-shih  river  from  the  elevated  plateaus  of  Tsaidam.38  Passing 
along  the  northern  slopes  of  that  chain  and  crossing  the  Su-lo-ho  near  the  hill  oasis  of 
Ch'ang-ma,  we  made  our  way  by  unsurveyed  routes  to  the  famous  defile  of  Chia-vii-kuan 
near  Su-chou.  w  There  we  struck  the  highway  which  since  the  earliest  historical  times  has 
been  the  main  line  of  communication  between  China  and  Central  Asia. 

Great  efforts  were  needed  to  secure  needful  transport  and   official    help  at  Su-chou  for 

explorations  southwards  in   the  Central  Nan-shan.     But  by  July  28th 

Surveys  >n    en  ra  wg  were  a{)Ie  to  se(;  out  an(i   after  crossing  the  Riehthofen  Ranee  reach- 

ed    the  high  plateau,  nearly    13,500   feet   above   sea-level,   separating 

the  valley   of  the    Hung-shui-pa   river  from    the    wide   uplands   at  the   headwaters   of  the 

Kan-chou  river.  *     No  guidance  was   obtainable   beyond  the  small    gold-mining  camp   here 

encountered,    nor    were  any    humans  again   sighted  for  nearly   a   month.     Fortunately   the 

well-defined  character  of   the  four  great  ranges  in  which  the  Central  Nan-shan  rises  towards 

the  uplands  of  the  Koko-nor  and   Khara-nor  region   and  the  open    character   of   the   great 

valleys  between  them  facilitated  systematic  survey  work. 

By  marches  aggregating  over  400  miles  we  managed  during  August  to  cross  and 
survey  the  three  northernmost  ranges,  all  rising  to  snowy  peaks  of  18,000  feet  or  more, 
between  the  approximate  longitudes  of  98°  and  100°,  together  with  a  portion  of  the  outer 
spurs  of  the  Riehthofen  Range  further  east  towards  Kan-chou.  In  the  course  of  these  surveys, 
all  rivers  descending  to  the  oases  from  Su-chou  to  Kan-chou,  as  well  as  the  Su-lo-ho,  were 
traced  to  their  snow-fed  headwaters.  Wherever  possible  we  travelled  by  routes  and  passes 
different  from  those  taken  by  the  Russian  explorers,  MM.  Potanin,  Obrucheff  and  Col. 
Kozloff,  who  had  first  visited  parts  of  this  mountain  region. 

Excellent   stations   for  the   plane-table   and   for   photographic    panoramas    could  be 

climbed  above   the   passes,  over  15,000  feet  in  height,   by   which  we 

Sn^o'ho'sources.  crossed  the  To-lai-shan  and  Alexander  III  ranges.  4l     The  magnificent 

glaeier-clad  range  which  divides  the    headwaters  of  the    Su-lo-ho  from 

36  For  Nan-hu  and  thH  route    to  it,    see  Sheets  37  See  Serindia,  Hi.    Plan  33,  on  the  scale  of  3 

Nos.  38.  B.  4 ;  39.  A.  1 ;  for  its  geographical  aud  histo-  miles  to  1  inch, 
rical  aspects  cf.  Serindia,  Chap.  xv.  sec.  i-v.  3S  See  Sheet  No.  40.  A.  4  for  Ch'iao-tzu,  and  No. 

The  topographical  results  of  the  exploration    of  39.  D.  1;  41.  A.  1    for  the  high  open   valleys  at  the 

the  Limes  line  and  the  adjoining  areas  west  of  Tun.  head  of  the  T'a-shih  R.  drainage ;  Desert   Cathay,  ii. 

hoang  are  shown    by  Sheets  Nos.  38.  A,  B.  4;  36.  C,  pp.  242  sqq. 

D.  4.   Detailed  observations  on   the    configuration  of  39  See  Sheets  Nos.   41.  A.D.  1 ;  43.  A.  1 ;  Desert 

the  ground  traversed  by  the  Limes,  on  the  ancient  Cathay,  ii.  pp.  265  sqq. 

beds  of  the  Su-lo-ho,  on  the  water  levels  in  its  riverine  ,0  See  Sheet  No.  43.  B.  2;  3 ;  Desert    Cathay,  ii. 

marshes,  etc.,  are  recorded  and  discussed  in  Chapters  pp.  296  sqq..  Fig.  235. 

XVII-XIX    of    Serindia    which  deal  with  the  explora-  «  See  Sheet  No.   43.  A.  2,3;  Desert    Cathay,    ii. 

tion  of  these  Limes  sections.     For  a  general  account  pp.  3H    sqq.    with    Panorama  X  taken   above     the 

of  the  work  here  and  the  trying  conditions  in  which  Hno-ning-to  pa6S  on  the  To-lai-shan  Range, 
it  was  effected,  see'Deiert  Cathay,  ii.  pp.  92-168.  .  . 
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the  elevated  plateaus  draining  into  the  Khara-nor  and  Koko-nor  lakes  was  surveyed  aloDg 
its  northern  face  and  proved  to  rise  in  its  western  portion  to  peaks  over  20,000  feet  high.  4S 
From  the  wide  mountain-girt  basin  some  13,000  feet  above  sea-level,  where  the  Sn-lo-ho 
gathers  its  main  sources  on  ground  showing  a  curious  combination  of  dunes  and  marshes 
similar  to  that  of  the  river's  terminal  basin  in  the  Tun-huang  desert  more  than  300  miles 
away,  we  made  our  way  over  bog-covered  uplands  to  the  headwaters  of  the  Ta-t'ung  river.  a 
This  is  the  northernmost  large  tributary  of  the  Hoang-ho,  and  here  our  surveys  touched  the 
drainage  area  of  the  Pacific  Ocean. 

Thence  we  gained  the  valley  of  the  uppermost  Kan-chou  river  by  a  difficult  snowy 

pass  and  finally  effected  our  passage   through  the   Richthofen   Range. 

Rome  across  A  succession   of   high  transverse  spurs  dividing  the  western  tributaries 

Hichluoien  Kange.  p  *  "  . 

of  the  Kan-chou  river,  had  to  be  crossed  on  our  way  to  the  Li-yiian-ho 
and  the  valley  plains  of  Kan-chou.  They  provided  very  good  plane-table  stations  and  thus 
offered  compensation  for  the  trouble  experienced  from  the  flooded  streams  in  the  deep-cut 
tortuous  valleys  between  them.  u 

At  Kan-chou  I  had   reached  the   easternmost  goal  of  my  journey,  and  on    September 

3rd  we   started  again    westwards  in  order  to    gain  our  base   at  An-li6i. 
K»n°chouetofAnnhsi        Wmle   l   f°llowe(1   tlle   "'S1'   Ioad   to   Su-chou  and   from   it   made  an 

excursion  northward  beyond  the  oasis  of  Chin-t'a,  Ram  Singh  skirted 
the  foot  of  the  mountains  and  thus  usefully  supplemented  the  survey  of  the  Richthofen  Range.  4S 
For  the  journey  from  Su-ehou  to  An-hsi  we  followed  what  since  ancient  times  must  have 
been  the  great  Chinese  highway  from  Kan-su  towards  the  Tarlm  basin.  A  long  reconnais- 
sance pushed  to  the  north  of  Yu-men-hsien  enabled  me  to  determine  the  point  where  the  line 
of  the  ancient  Limes  coming  from  the  east  first  struck  the  course  of  the  Su-lo-ho  near  the 
river's  great  westward  bend.  4C 

At  An-hsi    Ram   Singh   whose   health    had   proved   unequal   to   the   hardships   of  a 

second  winter   campaign   in  the  desert,   was  relieved  by    Surveyor   Rai 
Eib/LafJn!.hred        Sal,ib  Ml  SinSh  whom  sir  Sidney   Burrard  in    response  to  the  request 

made  by  me  on  return  from  the  expedition  into  the  Lop  desert  in  the 
preceding  spring  had  kindly  started  on  his  long  journey.  Rai  Lai  Singh  subsequently 
gave  splendid  proofs  of  his  exceptional  zeal  and  fitness  for  surveying  work  under  trying 
conditions,  as  tested  before  on  many  hard  survey  tasks  he  had  shared  from  the  Yemen  to  Tibet 
and  Eastern  China.  Rai  Ram  Singh  regained  India  via  Khotan.  Advantage  was  taken  of 
his  journey  to  traverse  with  a  plane-table  the  more  circuitous  route  through  the  mountains 
from  Tun-huang  to  Charkhlik  which  alone  is  available  for  use  until  the  salt  springs  on  the 
desert  route  freeze  towards  the  end  of  December.  47 

On  October  8th  we   commenced   the   two   months'  journey  of  nearly  900  miles  from 

An-hsi    to    Kara-shahr   for   our    winter's    work    in    the  Tarim    basin. 
Desert  route  to  Hami.      Lack  of  time  and  a  heavy  convoy  of  antiques  obliged  me  to  follow  the 

usual  caravan  track  across  the  stony  desert  of  the  Pei-shan  to  the 
oasis  of  Hami.  48  Though  it  has  been  followed  by  more  than  one  European  traveller  since 
the  days  of  the  old  Jesuit  surveyors  of  the  17th  century,  its  detailed  survey  proved  of 
interest  for  the  historical  topography  of  a  route  which  since  the  1st  century  a.  d.  has  served 
the  Chinese  as  the  main  line  of  access  to  their  Central-Asian  dominions  whenever  they 
were  able  to  assert  their  control.  49     The   short   stay  I    made  in  the  Hami   tract  in  order  to 

«  See  Sheets  Noe.  41.  D.  4;  43.  A.  4;  Desert  Ca-  *:  See  for  this  route  Sheets  Nos.  38.  B.  4;  39. 

lhay,  ii.  pp.  322  sq.  A.  1  ;  36.  A-C.  2,   1).  1  ;  33.  A-D.  2;  30.    B-D.  2.      The 

43  See  Sheet  No.  43.  A.  4,  B,  C.  4;  Desert  Cathay,  latitude  observations    and   clinometrical    heights    as 

ii.  pp.  323  sqq.,  Figs.  155,  242-241.  well  as  some  other  details   shown  along  it  are  added 

"  Cf.  Sheets  Nos.  43,   D.  3,  4;  46.   A.  3,  4;  De-  from  Rai  Liil  Singh's  survey    who  retraced  this  route 

tert  Cathay,  ii.  328  sqq.;  Figs.  245,  250,  251.  in  the  opposite  direction  from    MIrnn  to   Nan-hn  in 

"    See  Sheets  Nos.   4G.  A,  B.  2;  43.    B-D.  1-2;  November-December,   1913. 

42.  C.  4.  «  See  Sheets  Nos.  38.  B.  1,  C.  1 ,  2,  D.  2,  3 ;  87.  A,  B. 

"  Cf.  Sheet  No.  40.  C.  4 ;  Serindia,    pp.  1 136  sqq.  4 ;  34.  D.  3. 

For  the  high  road  from  Su-chou  to  A^i-lisi,  see  Sheets  *9  Cf.  my  paper  The  desert  crossing  of  Esiian-tsanyt 

Nos.  43.  A.  1;  41.  D.  1;  40.  A.  4,  B.  4,  5,  C,  D.  6.  Geographical  Journal,  1919,  lix.  pp.  266  sqq. 
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examine  ruined  sites  near  Ara-tam  and  Lapchuk  was  utilized  by  Lai  Singh  for  a  rapid  survey 
of  the  southern  slopes  of  the  Karlik-tagh,  the  easternmost  portion  of  the  T'ien-shan  range, 
rising  to  snowy  peaks  between  13,000  and  14,000  feet.  60 

The  same  plan  was  followed  during  the  three  weeks  spent  in  the   Turfan    depression. 

While  visits  to  its  numerous  and  important  ruins  and  excavations  at  an 
Tartan  basin.  °  '       unexplored   desert  site    in    its    south-eastern   corner   kept    me    busy, 

Lai  Singh  rapidly  surveyed  the  ground  over  which  the  principal 
oases  of  the  district  are  scattered.  He  also  mapped  portions  of  the  southern  slopes  of  the 
snowy  T'ien-shan  which  overlooks  this  basin,  so  interesting  to  the  geographer.  61  On 
resuming  my  journey  to  Kara-shahr  on  December  1st,  1  sent  Lai  Singh  southwards 
for  independent  survey  work  among  the  low  desert  ranges  of  the  Kuruk-tagh.  He 
accomplished  his  task  successfully  by  first  reaching  Singer,  the  only  permanently 
occupied  spot  iu  a  vast  region  of  crumbling  rock,  bare  gravel  or  salt-encrusted  ground,  and 
thence  carried  his  survey  westwards  through  wholly  unexplored  hills  to  Korla  at  the 
extreme  north-east  corner  of  the  Tarlm  basin  proper.  6i!  The  local  experience  gained  on 
this  journey  proved  of  very  great  help  to  Lai  Singh  on  his  far  more  extensive  explor- 
ations in  the  Kuruk-tagh  during  1914-15. 

I  myself  after  gaining  the  Kara-shahr  valley  by  rapid  marches  on  the   caravan    route 

from  Turfan  was  busily  occupied  by  excavations   at   the   large   site  of 
Kar^shabr'reEioii  ruined    Buddhist   temples    north   of   Shorehuk.  63     Lai    Singh    having 

rejoined  me  by  Christmas,  we  moved  up  the  valley  to  the  ruins  of 
Khora  whence  we  reached  Korla  by  New  Year's  day,  l'JOS.  Reports  received  there  about 
sand-buried  '  old  towns  '  drew  me  then  into  the  unsurveyed  desert  belt  between  the  Inchike 
and  Charehak  river  beds  to  the  south-west.  M  When  our  surveys  there  had  proved  these 
reports  to  be  based  on  mere  folklore  beliefs,  current  all  along  the  Taklamakan,  we  took 
separate  routes  to  Kucha.  I  struck  across  the  scrubby  desert  to  the  north  of  those  river 
beds  and  after  reaching  Bugur  followed  the  ancient  road  along  the  foot  of  the  T'ien-shan 
westwards,  while  Lai  Singh  mapped  the  unsurveyed  course  of  the  Inchike-darya  to 
Shahyar,  rejoining  me  at  Kucha.  6S 

After  rapid  visits  to  ancient  remains  on  the   outskirts    of   this    large   and   important 

oasis  I  started  towards  the   close    of    January,    1908,  to   the  south   of 
J'a'lflam'akiB  tne  t?lea*  desert  for  the  exploration  of  ruined  sites  in  the   Taklamakan. 

In  order  to  reach  them  by  a  '  short  cut '  we  followed  the  line  indicated 
by  Dr.  Hedin's  pioneer  journey  of  1896  and  leading  from  Shahyar  due  south  through  the 
desert  of  large  dunes  to  where  the  Keriya  river  loses  itself  in  the  sands.  This  desert  tramp 
of  fifteen  days  from  the  Tarlm  to  the  point  where  we  first  reached  the  water,  or  rather  ice, 
of  the  dying  Keriya  liver  proved  beset  with  serious  difficulties  and  risks.  66  Yet  it  also  was 
attended  by  plenty  of  interesting  topographical  observations  regarding  the  ancient  dead 
delta  of  the  river;  the  high  ridges  of  dunes  {dawan)  which  here  as  in  the  Lop  desert 
usually  keep  parallel  to  ancient  river  beds,  however  long  ago  they  may  have  been  dried  up 
and  smothered,  and  other  typical  features.  w  When  at  last  we  had  reached  the  ever  errant 
river  it  was  found  to  have  formed  a  new  bed  at  a  considerable  distance  to  the  west  of  the 
one  where  Hedin  had  seen  it. 

After  fresh  excavations  at  the  Kara-dong  site  (  Sheet  No.  13.  D.  3  )  we  moved   by  a 

new  route  to  the  desert  belt  north  of  the    Domoko  oasis.     While  I  was 
derert  B'oVKhotan        engaged  there  in  exploring  an   extensive  but  much    scattered  series   of 

ruins,  Lai  Singh  carried  out  useful  supplementary  surveys  both  to  the 

™  See  Sheet  Nos.  34.  D.  2,  3;  37.  A.  2,  3;    Desert  No.  28.  A.  3,  4,  B-C.  3 ;  24.  A-D.  4. 
Cathay,  ii.  pp.  345  sqq.  "  See  Sheet   No.   21.  C.  1,  2,  D.  2j   Desert  Ca- 

"  See   Sheet   No.   28,    C.  2,  3,  D.  3;    Desert     Ca-  that/,  ii.  pp.  374  sqq. 
than,  ii.  pp.  3B3  sqq.  "  See  Sheets  Nos.  21.  A,  B.1,2;  17.  B-D.  1,2. 

52  See  Sheets  Nos.  28,  B.  4;  29.  B,  1,  2;  85.   A.  1,  "  See    Sheets   Nos.  17.  A.  3,  4;  18,  A.  1-3;  cf 

B.  2,   C.  1,  2,  D.  1 ;  21.  D.  1.  Desert  Cathay,  ii.  pp.  382  sqq. 

"  Sec   Sheet    No.    26.   A.    1;  Desert    Cathay,   ii.  «  Cf.  Serindia,  pp.  1239   »q. 

pp.  364  sqq.    For  the  route  from  Tnrfan,  see  Sheet 
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north  and  south  of  the  line  of  oases  stretching  westwards  to  Khotan.  68  After  more 
archa-ological  labours  at  sites  in  the  desert  fringing  the  Khotan  oasis  to  the  north  and 
north-west,  6»  we  started  early  in  April  for  Ak-su  by  the  route  which  leads  through  the 
heart  of  the  Taklamakan  along  the  united  bed  of  the  Yurnng-kash  and  Kara-kash  rivers, 
then  practically  dry. 

On  this  journey  I  was  able  to   explore    interesting   ancient    remains   on    the   curious 
desert  hill  of  Mazar-tagh  which  juts  out  to  the  left  bank  of  the  Khotan 
Hill  range  of  Maiir-      r;ver  ag  t)le  jagf.   0gsi,00t  0f  a  ]ow  ana  n0w  almost  completely   eroded 
range  coming  from  the  north-west.    A  reconnaissance  made  by  the  sur- 
veyor showed  that  this   range  is  still   traceable  amidst   high  dunes  for  a  distance  of  at  least 
twenty  miles.  m     Its  exploration  beyond  was  impossible  at  that  season  of  increasing  heat  and 
sand-storms. 

We  descended  the  Khotan  river  bed  to  the  neighbourhood   of   its    junction    with    the 

Tarim  which  we   crossed.  cl     By  the  left  bank  of  the  Ak-su  river  we 

Journey  to  Ak-su.         reached  the  town  of  that  name,  the  present  Chinese  headquarters  for  the 

eastern  portion  of  the  Tarim  basin,  early  in  May.     There  we  separated 

for  nearly  three  months.     I  myself   travelled  up  the  Uch-Turfan  valley  and  crossed  a  barren 

and  very  rugged  outer  range  of   the   T'ien-shan,  previously   unsurvcyed,  to  the  little-known 

oasis  of  Kelpin.  62 

Moving   southwards  I  traced  remains  of  ancient   settlements    in   the   desert   between 
the  arid  outer  hills  of  Kelpin  and   the  terminal  course  of  the   Kashgar 

Keturn  to  Khotan  via         j         before  reaching  the  Ak-su-Kashgar  highway  near  the  ruined  sites 
Ynrkaud.  '  °  "  &         J 

of   Tumshuk.  63      A   6eries  of  low  parallel  hill  ranges  in  the  unsurveyed 

desert  belt  to  the  north-east  of  Maral-bashi  offered  an  opportunity  for  interesting  topo- 
graphical work.  Then  the  increasing  heat  and  the  call  of  many  heavy  tasks  obliged  me 
to  return  to  my  base  at  Khotan.  Proceeding  by  rapid  marches  along  the  left  bank  of  the 
Yarkand  river  I  carried  my  plane-table  traverse  to  Yarkand,  u  whence  the  caravan  route 
already  followed  in  1900  brought  me  back   to    Khotan  by  June  9th. 

Here  I  was  detained  b}'  exacting  labours  needed  for   the   safe   packing   of   my    large 

,  ,  „.    , ,  collection  of  antiques  and  by  the  manifold  preparations  for  the  planned 

Lai  Singh  s  surveys  ...... 

along  Tien  shan  and  in     explorations    in   the  high  K'un-lun  to  the  south.     The  halt  fortunately 

W.  Kon-lun.  allowed  me  to  give   Lull  Singh   adequate  time   for  independent  survey 

work,   and   with    his  unfailing   energy    he  used    it  to  the  best  advantage.     Injury  to  a  level 

of  the  theodolite  prevented,  it  is   true,  the  triangulation    I  had  wished   him    to   carry   from 

Ak-su  to  Khotan.     Nevertheless  he  effected  very   useful   plane-table  surveys  along  the  main 

T'ien-shan  range  from  the  valley  below  the  Muz-art  pass  to  the  watershed  north  of  Kashgar.  ci 

Descending  a  second  time  to  Kashgar,  he  travelled  to  Guma  through  the  districts  of  Yarkand 

and    Karghalik   by   a  route   different   from    the    high-roads   already   surveyed.  c0     He  then 

succeeded  in  mapping,  as  directed,  the  last  portions  of   terra  incognita  on  the  northern  slopes 

of  the  K'un-lun  between  the  Kilian  valley  and  the  middle  Kara-kash  river  above  Pujiya  in  the 

lower  Khotan  hills.     In    addition  he   connected  his  survey  with  Bam  Singh's   work  in  1906 

by  crossing  the  Sanju-dawan  and  ascending  the  Kara-kfish  river  as   far  as  Kilinn-kurghnn.  °7 

"See    Sheet    No.     14.  A-B.    2,    C.    3;  Desert          north  of.  Ynrkaud  (Sheet  No.  5.  C.  2).     The  distance 

Cathay,  ii.  pp.  413  6qq.  covered  by  me  from   our  common  starting   point,  Ak- 

*•  See  Sheet  No.  9.  D.  2.  su,  amounted  to  over  350  miles,  while    that,  on   the 

60  See  Sheet  No,   13.  A.  3,  B.  4;  Desert  Cathay,          surveyor's  ronte  via  Kashgar  was  considerably  greater, 
ii.  pp.  417  sqq.  It  was  hence  no  small  satisfaction  to  me  to  find  that 

61  See  Sheets  Nos.    13.   A.  4,  B.  1.4;  12.  A.  3,  4,          the  position  shown  for  Abfid  by  my  own  plane-table 
B.  4.  differed  from  that  of  Lai  Singh  by   only  one  mile  in 

"  See    Sheet    No.  7.   B.  2,  3,  C.  2,  D.  2;  Desert  longitude  oud  about  two  in  latitude. 

Cathay,  ii.  421  sqq.  «  See  Sheets  Nos.  12.  A,  li.  1  ;  7.  A.  3,  B.  2,  3,  C.  2, 

63  See  Sheets  Nos.  7.  B.  4;  8.  B.  1.  D.  1,  2;  4.  A-C.  4,  D.  3,  4 ;  1.  C,  D'.  4. 

"  See  Sheets  No.  8.  A,  B.  1  ;  5.  C.  3.  4;  D.  1,  2.  «  For  the  route  to  and  from  Kashgar,  see  Sheets 

With  regard  to  this  plane-table  work  between  Nos.  2.  D.  1,  2  ;  5.  A.  1.   For  the  route  from  Kashgar  tiut 

Ak-su  and  Yarkand  I  may  briefly  note  that  the  roate  Abfid-Merket-Karghalik  to  Guma,  see  Sheets  Nos.  5. 

1  had  followed  was  crossed  by   that  of  LSI  Singh  only  A-C.  2,  4,  U.  3  ;  0.  C.  1,  D.  1,  2;  9'  A.  1,  2. 

at  one  point,  the  small   oasis  of  Abad,  two  marches  "  See  Sheets  Nos.  CD.  2;  9.  A.  1-3,  B.  2,' 3,0.3,  D.2. 
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After  the  surveyor  had  rejoined  me  towards  the  end  of  July,  I    dispatched    my  heavy 

convoy  of  antiques  to  the  foot   of  the    Kara-koram  passes  and  started 

Start  for  Y.irnng-k.-.sU      mvse]f  with  Lfd  Singh  on    my    long-planned   expedition  to  the  sources 
sources.  J  n  .  . 

of  tho  Yurung-kash  river.     My  previous  explorations  in  the  Karanghu- 

ta"h  region  had  shown  that  tho  furthest  headwaters  of  the  river  were  (piite  inaccessible 
through  the  narrow  and  deep  gorges  in  which  it  has  cut  its  way  westwards  past  the  massif 
of  'Muz-tagh  '  (Pk.  1/0 J  a,  2:S,8'JO  ft.).  My  fresh  effort  was  therefore  to  he  made  from  the 
east  where  that  unexplored  mountain  region  adjoins  the  extreme  north-west  of  the  high 
Tibetan  plateaus. 

We  reached  the  latter  by  ascending  the  very  confined  gorges  above  Polur  and  by 
crossing  the  northern  main  range  of  the  K'un-lun  to  the  Seghiz-kbl 
Ascent  above  Polur.  lake.  "*  A  two  days'  halt  here  enabled  Lid  Singh  to  effeet  some 
supplementary  triangulation  based  on  peaks  first  fixed  by  Captain 
Deasy.  Fortune  secured  the  guidance  of  a  hunter  of  wild  yaks,  and  this  enabled  us  by 
proceeding  thence  westwards  to  discover  the  deep-cut  valley  of  Zailik,  draining  into  the 
Yurung-kash.  It  had  remained  unknown  to  previous  explorers,  though  its  extensive  old 
gold-pits,  now  almost  deserted,    must    have    been  worked    for  many  years.  m 

The  Zailik  valley  proved  of  great  value  for  our  survey  work.     In  spite  of  its  extremely 

confined  nature  it  became  possible  to  ascend  from  it  several  spurs  falling 

DiSC°™Ue0t  Zui''k        steeply  from  the  main  range  on  the  north  and  thus  to  map  a  considerable 

portion    of   the    grand    and    wild    mountain    system    containing     the 

unexplored  headwaters  of  the  Yurung-kash.     On  the  magnificent  snowy   range  which   Hanks 

them  on  the  south,     visible  from  these  hill  stations  for  a  distance  of  over  60  miles,  a  number 

of  glacier-clad  peaks  rising  to  more  than  !2l,000  feet  could  be  sighted.  70 

By  collecting  from  among  the    little  groups  of  miners  still  toiling  in  this  gloomy 

gorge  of  Zailik  a  small  number   of  carriers   for  the  transport  of   instru- 

m ft Y'urune-kasir*       nients  and  a  minimum   of  baggage  we  managed   to  push   our  way  into 

the  main   valley  of  the  Yurung-kash  and  to  follow  it  upwards  over  a 

succession  of  high  side  spurs.     Above  one  of  the  passes  crossed,  the  Mandar-kol-dawan,  an 

excellent  hill-station  was  climbed  at   an  elevation  of   18,612  feet  and   fixed  by  triangulation. 

Finally  after  seven  trying  marches  from  Zailik  we  penetrated  through  the  extremely  confined 

gorge  of  the  main  river  to  the  great  glacier-bound  basin,  about  16,000  feet  high  at  its  bottom, 

where  its  easternmost  and  largest  branch  takes  its  rise.  "' 

After  thus  tracing  the   river  to  its  ice-bound  head,  we  turned  eastwards  and  having 

by  September  3rd   picked  up  near  the    Ulugh-kol  our  depot  of  spare 

aSSR!'soui-cesI'ja         transport  and  supplies,  crossed  the  southern  main  range  of  the  K'un-lun 

by  the  Baba-Hatim  pass  (17,584  feet).     Thence  for  three  marches  we 

followed  the  Polur-Lanak-la  route  to  the  south-west.  72     It  led  us  to  the  bleak  plateau,  over 

17,000  feet  in   height,  wdiere  the   Keriya  river  gathers  its  sources  at  the  foot  of  a  line  of 

glaciers.     Our  survey  proved  these  to  descend  from  the  same  ice-clad  range  which  encloses 

the  head  basin  of  the  Yurung-kash  sources  from  the  east.  "3     From  the  watershed  at  the  head 

of  the  Kerija  river  sources  we  moved  westwards  to  survey  the  ground  which  in  our  atlases  has 

generally  figured  as  a  high  plain  with  the  name  of  Ak-sai-cJtiii  but  which  the  provisional  issue 

of  the  Survey  of  India's  1  : 1,000,000  map  for  this  area  rightly  showed  as  a  blank. 

Instead  of  a  plain  we  found  there  high  snowy  spurs  separated  by  broad  valleis,  and 

68  For  the  ronte  to  Polur  village,  see  Sheet  No.  "  See  Sheet  No.  15.  D.  1,  2;  Desert  Cathay,  ti. 
14.  A.  2. 3,  B.  3,  4,  C.  4;  for  that  across  the  range  Nos.  pp.  456  sqq.  The  triangulated  stations  and  points 
14.  C,  D.  4;  15.  C,  D.  1.  Cf.  Desert  Cathay,  ii.  pp.  shown  by  Sheet  No.  15  along  the  portion  of  the 
440  sqq.  Polur-Lanak-la  route  here  followed,  with  the  excep- 

69  See  Sheet  No.  15.  G.  1;  Desert  Cathay,  ii.  pp.  tion  of  those  on  and  beyond  the  snowy  range  enclos- 
414  sqq.  ing   the    Yurung-kash  sources    from  the  south,    are 

?0  See  Sheet  No.  15.  A,  B.  1,  2;  Desert  Cathay,  ii.  taken  from  Captain  Deasy's  work. 
pp.446  sqq.  "  See  Sheet  No.  16.  D.  2;  Desert  Cathay,  ii.  pp. 

'J  See  Sheet-No.  15.   O.l;   Desert   Cathay,  ii.  pp.  457  sq. 
449  sqq.;  Panorama  xil;  Fig.  324,  327-330. 
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descending  from  the  great  main  range  ol'  the  K'uu-lmi  which  overlooks 

High  platenus  s.  of        t|      Yurunff-kash   headwaters  from  the  south.     A  series  of  lake  basins 
ninin  K'un-lun  runjre.  °  . 

extends  along  the   foot   of  those  spurs  at  elevations  ot  15,000  to  lb.OOO 

feet ;  but  the  streams  draining  the  wide  valleys  to  the  north  rarely  reach  them,  anil  are  lost  in 
vast  detritus  fans.  ;'  Crossing  the  debouchures  of  these  valleys  we  made  our  way  still  westwards 
over  the  easy  divides,  separating  the  lake  basins  ;  but  progress  was  made  very  trying  by  the 
inclement  weather  and  by  the  utter  barrenness  of  the  ground  which  together  with  the  great  ele- 
vations told  heavilv  on  our  ponies  and  donkeys.  With  the  transport  Hearing  exhaustion  anil  tho 
fodder  supply  running  out  it  was  impossible  to  spare  time  either  for  triangulation  or  visits  to  the 
heads  of  the  vallevs  descending  from  that  portion  of  the  southern  K'un-lun  range  which 
stretches  from  the  triangulated  peak  8/52.M  (23,300)  south-eastwards  as  far  as  circ.  long.  80°  30'. 
After  six  long  marches  from  where  we  had  left  the  l'olur-Lanak-la  route  (C.  408), 
we  reached  the  east  end  of  a  large  salt  lake,   now  most!}'  dry,   which  a 

Jol,ret0race<iOn,e  Part-V  of  tlie  G'  T'  Smve.v  ot"  I-'a,,flk  appears  to  have  sighted  some  forty- 

five  years  before.  "3  Marching  thence  to  the  north-west  for  three  more 
davs  over  verv  dismal  ground,  we  passed  dry  salt-encrusted  lagoons  and  struck  by  September 
17th  traces  of  the  forgotten  route  by  which  Haji  Habibullah  had  tried  to  open  direct 
communication  with  Ladak  and  over  which  Johnson  had  been  taken  to  Khotan  in  1865.  ''' 
As  we  followed  the  track  still  clearly  marked  by  cairns  and  other  relics,  and  crossed  two  easy 
passes  to  the  north-west,  the  main  range  came  again  into  full  view  and  allowed  our  position 
accurately  to  be  fixed  with  the  help  of  two  triangulated  peaks  (4/52 m  or  E  57  ;  G/52m  or  E  58) 
of  the  G.T.  Survey.  At  last  we  emerged  on  September  18th  in  the  valley  of  an  eastern  feeder 
of  the  Kara-kash  where  some  abandoned  stone-huts  still  showed  Johnson's  camp  'Karakash'.  "7 
It  only  remained  to  trace  Johnson's  route  to  his  'Yangi-diwan  Pass'  by  which  he 
crossed  the  main  K'un-lun  range  towards  Karanghu-tagh.     A   line  of 

Ascent  to  glacier  col  in         ;        showed   the  side  vallev  where  the  pass  would  have  to  be  looked 
6earcb  of  iaiigi-itawan.  -  1 

for;  but  towards  its  head  all  trace  of  the  old  route  had  become  obliterat- 
ed by  advancing  masses  of  ice  and  snow.  Information  gathered  from  some  Kirghiz  who 
had  joined  us  lower  down  in  the  Kara-kash  valley,  induced  me  on  September  22nd  to  make 
a  reconnaissance  with  the  surveyor  due  north  up  a  steep  glacier  which  appeared  to  offer  the 
nearest  approach  to  the  watershed.  When  after  a  very  trying  ascent  over  much-crevassed  ice 
and  neve  it  was  gained  on  a  snowy  col  for  which  hypsometer  and  aneroid  readings  indicated 
a  height  of  about  19,900  feet,  the  extensive  view  opening  northward  supplied  the  hoped-for 
links  with  our  former  surveys  of  1900  and  1906  from  the  Khotan  side  of  the  main  range.  n 
But  instead  of  the  'Yangi-dawan'  which  was  to  give  access  eastwards  to  a  tributary  of  the 
Yurung-kash  (Chomsha-jilga  ?),  we  had  reached  the  crest-line  of  the  main  range  where  it 
overlooks  the  glacier-fed  headwaters  of  the  Panaz  river  which  flows  into  the  Kara-kash. 

The  triangulated  snowy  peak,  3/52  m,  23,071  feet,  rising  to  the  east  of  our  position, 

effectively  blocked  all  view  towards  the  unexplored  portion  of  the   range 
nnc  '™  °  g  ™  ' nl!      flanking   the  Yurung-kash  headwaters.     But   as  a   compensation  this 

highest  of  our  survey  stations  furnished  definite  proof  of  the  interesting 

orographic  fact  that  the  high  peak  in  question  represents  not  merely  the  point  of  junction  of 

the  two  K'un-lun  ranges  between  which  the  Yurung-kash  rises,  but  that  it  is  also  the  head  of 

the  great  northward  spur  dividing  the  drainage  areas  of  the  Yurung-kash  and  Kara-kash  rivers. 

Unfortunately  this  important  gain  to  our  survey    work  was  attended  by  a  very  serious 

accident   to   myself.     The   delay   at  that   icy  height  necessitated  by 
Frostbite  accident.        mapping  and  photographic  work,  together  with  incidents  arising  from 

a  late  and   hurried   descent   to   escape   the   risk  of  being  altogether 

"SeeSheet  Nos.  15.  A..C.  2;    10.  D.  2;  Desert  10.  C.  2  corresponds  approximately  to  'Camp  Yangpa' 

Cathay,  ii.  pp.  459  sqq.  in  Johnson's  map. 

"Compare  in    tho    Map    illustrating   tie   routes  "  See  Sheet  No.  10.  C.  1;  cf.  Stage  18,  in  Itinerary 

laien  by  Mr.  Johnson  the  lake  shown  in  circ.  80°  long.  attached  to  Johnson's  Report,  dated  April  22,  1866,  to 

36°  10'  lat„  with  the  one  to  south  of  our  C.  475  in  tho  Superintendent,  G.T.  Survey. 

Sheet  No.  10.  D.  2  ;  see  Desert  Cathay,  ii.  pp.  465  sqq.  <»  See  Sheets  Nos.  10.  C.  1 ; 9.  C.  4.    For  the  ascent 

"Cf.aboyepp.7, 13sq.;  Desert  Cathay,  ii.pp.  468  to  the  col  and  the  view  gained  from  it,  cf.    Deters 

>q.    The  c»irn  symbol  in  the  N.E.  corner  of  Sheet  No.  Cathay,  ii.  pp.  476  sqq.,  with  Panorama  xm. 
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benighted  on  the  glacier,  resulted  in  the  toes  of  my  feet  being  severely  injured  by  frostbite. 
The  urgency  of  seeming  surgical  aid  obliged  me  to  have  myself  carried  by  forced  marches 
to  Leh  which  was  reached  by  October  lsith  and  where  the  toes  of  my  right  foot  were 
amputated.  However,  I  had  the  satisfaction  of  knowing  that  the  exploratory  tasks  of  thin 
journey  had  been  completed. 

I  could  leave  the  heavy  caravan  of  antiques  which  had  awaited  my  arrival  lower  down 

the  Kara-kash  valley,  to  be  brought  safely  across  the  high  passes  under 
Journey  across  „  f  Lfll  sin„u.     He  calT;e(i  the  plane-table  survey   up   to  the 

Indian  frontier  on  the  Kara-koram  pass"1'  and  proved  to  the  end,  as 
throughout  the  journey,  the  most  devoted  and  energetic  of  helpers.  It  was  to  me  a  special 
satisfaction  that  the  recommendation  of  the  Surveyor  General  secured  for  him  due  official 
recognition  by  the  bestowal  of  the  title  of  Rai  Bahadur  at  the  close  of  the  year,  and  that 
this  was  followed  some  months  later  by  the  award  of  the  Back  Grant  on  the  part  of  the 
Royal  Geographical  Society. 

A  detailed  cartographical  record  of  the  surveys  made  on  this  journey  was  prepared  at 

the  Trigonometrical  Survey  Office,  then  under  the  direction    of  Colonel 

Qu?nnec';!S''h  ma?s  °f      Sir  Sidnev  Burrard,  R.E.,  in  the  shape  of  an  atlas  of  04  sheets,   drawn 
1006-08  surveys.  *  .  . 

on  the  scale  of  4  miles  to  1  inch  and  each  extending  over  one  degree 
of  latitude  and  longitude.  These  sheets  reproduced  by  helio-zincography  were  intended 
primarily  for  publication  with  Seriiitliu,  the  Detailed  Report  on  the  scientific  results  of 
mv  expedition.  But  the  preparation  ot  this  large  work  was  bound  to  take  some  years  owing 
to  the  great  abundance  and  very  varied  nature  of  the  arehnologieal  discoveries,  etc.,  and  to 
the  need  of  utilizing  for  it  also  the  help  of  numerous  expert  collaborators.  Hence  a  certain 
number  of  copies  of  this  atlas  were  made  available  in  advance  by  presentation  in  1913  to 
leading  geographical  institutions  in  Europe  and  America  and  to  scholars  specially  interested 
in  researches  concerning  these  parts  of  Centra]  Asia.  This  advance  issue  has  proved  all  the 
more  justified  because  the  publication  of  Scritiiliii  has  suffered  considerable  delay,  first  on 
account  of  the  break  caused  in  its  preparation  by  my  third  Central-Asian  expedition  and 
subsequently,  after  my  return  in  1'JlU,  by  the  difficulties  arising  from  the  war  which  beset 
the  printing  and  issue  of  those  bulky  volumes. 

The  technical  execution  of  these  map  sheets  considerably  benefited  by  the  comparatively 

large  scale  and  by  improved    methods  of  reproduction  introduced  since 
"'m'mton' tiUg     the  Publication  of  tl,e  maP  showing  the  surveys  of  my  first  journey. 

But  the  heavy  tasks  awaiting  me  at  the  British  Museum  in  connection 
with  the  elaboration  of  the  areha'ological  results  necessitated  my  departure  for  England 
immediately  after  my  return  from  the  expedition  and  my  stay  there  for  the  next  three  years, 
and  these  circumstances  together  with  the  rapid  production  of  the  maps  which  other 
considerations  demanded,  made  it  difficult  for  me  to  bestow  upon  their  details  all  the  precise 
care  which  I  should  otherwise  have  done.  This  applies  in  particular  to  the  hill-shading,  done 
by  haehuring  instead  of  the  'form  lines'  of  the  original  plane-tables.  Owing  to  the  great 
distance  separating  me  from  the  Dehra  Dun  drawing  office  my  revision  of  the  sheet*  had 
to  be  restricted  to  the  two  stages  of  'outline'  and  'black  and  brown'  proofs.  No  examination 
of  the  drawings  themselves  having  been  possible  in  the  first  instance,  the  range  of  corrections 
in  these  proofs  was  necessarily  limited  by  considerations  of  delay  and  expense. 

Fortunately  the  difficulties  just  indicated  did  not  make  themselves  felt  in  the  case  of 

the  maps  illustrating  my  explorations  of  1906-08  which  with  the  kind 
"Bja^rso""^      permission  of  the  Surveyor  General  I  was  able  to   get  prepared  and 

published  by  the  Royal  Geographical  Society  and  subsequently  to  use 
also  for  my  Ruins  of  Desert  Cathay. 80  They  comprised  a  general  map  of  the  whole  area  over 
which  the  surveys  of  those  years  extended,  on  the  much  reduced  scale  of  1 :  3,000,000,  and 
two  maps,  on  the  scale  of  1 : 1,000,000  showing  important  mountain  regions,  portions  of  the 
K'un-lun  range  south  of  the  Karghalik-Khotan-Kerij'a  line  and  of  the  Western  and   Central 

79  See  Sheets  Nos.  9.  A,  B.  4  ;  10.  A.  7.  Chinese   Turkestan  and  Kansu,  Geographical  Journal^ 

80  See  Note  on  maps  illustrating  explorations  in         March,  1911,  pp.  275  sqq. 
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Nan-shan,  together  with  insets  on  flic  same,  or  on  a  larger  scale,  of  certain  arehaologically 
interesting  areas.  These  maps  were  all  prepared  by  Mr.  J.  W.  Addison,  Draftsman  of  the 
R.  Geographical  Society,  from  the  I  miles  to  1  inch  sheets  then  in  course  of  publication. 
But  as  the  latter  were  available  at  the  time  only  in  outline  proofs,  the  hill-shading  as  well 
as  certain  other  details  were  supplemented  from  tracings  of  the  original  plane-table  drawings. 
In  addition  the  surveys  of  l'JOO-Ol  were  utilized  for  filling  in  certain  portions  of  the  ground. 
Superior  draft smanship  and  skilful  lithographic  reproduction  compensated  to  some  extent  for 
the  disadvantages  of  a  much  reduced  scale  and  make  these  maps  still  very  convenient  for 
purposes  of  general  reference. 

In  the  note  accompanying  the   publication  of  these   reduced-scale  maps  in   the    <!eu- 

grupltieul  Journal  I  have  already  hail    occasion   to   record   essential  data 
Compilation  of  maps,      regarding  the  compilation  of  the  -1   miles  to   1    inch  sheets,   as   kindly 

communicated  to  me  at  the  time  by  Mr.  J.  Eccles,  late  Superintendent, 
Survev  of  India,  who,  in  succession  to  Captain  (now  Colonel)  H.  H.  Turner,  R.E.,  had 
supervised  the  work.  Explanations  on  specific  points  of  the  surveys  as  there  represented  will 
be  found  in  the  Notes  given  below  in  Chapter  iv  with  regard  to  individual  sheets  of  the  new 
map  publication.  Finally  reference  may  be  made  here  to  Chapter  m  for  an  account  of  the 
methods  bv  which  certain  topographical  features  of  the  ground  surveyed  on  the  second 
journey  have  received  in  the  new  1:  500,000  maps  a  more  adequate  representation  than  it  was 
possible  to  give  in  the  4  miles  to  ]  inch  sheets. 
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Plentiful  as  were  the  results  brought  back  from  my  second  Central-Asian  journey, 
they  could  not  keep  me  from  remembrance  of  the  openings  for  interesting  exploratory  work 
■which,  on  my  previous  travels,  disproportion  between  the  available  time  and  the  vast  extent 
of  the  ground  had  obliged  me  to  pass  by  both  within  Chinese  Turkistan  and  in  adjacent 
regions.  The  generous  consideration  and  help  of  the  Government  of  India,  under  the 
Vicero}ralty  of  Lord  Hardinge,  enabled  me  to  use  in  1913  the  favourable  political  conditions 
prevailing  in  those  regions  for  my  start  on  a  third  expedition.  Planned  to  last  for  a  slightly 
longer  period  than  the  second,  it  was  to  take  me  also  across  the  Pamirs  and  adjoining  mountain 
regions  of  Russian  Turkistan  as  well  as  over  parts  of  easternmost  Persia.  If  my  work  in 
these  parts  was  to  be  mainly  antiquarian  it  seemed  all  the  more  important  to  employ  the  time 
available  on  Chinese  soil  to  full   advantage  for  geographical  and  topographical  labours. 

Our    previous   surveys  in  the   Tarim    basin   and    in  the   adjoining    regions  east   and 

north-eastwards,  closely  related  to  it  geographicalby  and  historically,  had 

Survey  oTludia  'e^  Slea*'  gaPs  which   I   was  particcilarly  anxious  to  fill.     I  therefore 

felt  deeply  grateful  for  the  generous  assistance  which  Colonel  Sir  Sidney 

Burrard,  then   Surveyor  General,   was  once  again   ready   to  assure  to  me  on  the  part  of  the 

Survey  of  India.      In   accordance  with  my    request   he   deputed    with   me   my    old  travel 

companion,  Rai  Bahadur  Lai  Singh,   now   Sub-Assistant  Superintendent,  wdiose  previous  local 

experience  and  oft-proved  energy   under  conditions  of  hardship  and   risk   were  a  specially 

valuable  asset.     He  also  sanctioned  the  services  of  a.  second  surveyor,  along  with  all  necessary 

equipment  and  a  grant  to  cover  their  travel   expenses.     In  addition  I  was  accompanied  by   a 

young  military  surveyor,  Mian  Afraz-gul  Khan,  of  the  Khyber  Rifles.     Primarily  chosen  by 

me  to  give  practical  aid  in  archaeological  field  work  he  soon  proved  by  his  topographical  sense 

and  superior  intelligence  a  very  useful  assistant  for  survey  tasks. 

For  the  journey  to  the  Chinese  border  on  the  Pamirs  which  was  started  on   July  31, 

1913,  from   Srinagar,   I   was  fortunately  able   to  follow  a  new  route, 

"  andTangir.8"         leading  partly  over  ground  never  visited  by  any  European.     It  took  us 

across  Chilas  and  the  Indus  to  the  independent  Dard  territories  of  Darel 
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and  Tanglr  where  Raja  Pakhtun  Wall,  an  exile  of  the  Khushwaqt  family  of  Yasin,  had  for 
some  years  past  established  a  chiefship  of  his  own.  The  mountain  tracks  over  which  we  were 
taken  under  his  protection  crossed  a  series  of  high  passes  and  offered  great  advantages  for 
survey  operations.     We  were  fortunately  allowed  full  freedom  to  use  them. 

A  number  of  triangulated  points  on  the  high  ranges  to  the  south  and  north  helped  to 
control  the  half-inch  plane-table  work,  and,  thanks  to  Lai  Singh's  devoted  exertions,  a 
fortnight's  hard  travel  sufficed  to  map  some  1200  square  miles  of  ground  distinctly  difficult 
in  parts  and  hitherto  wholly  unsurveyed.  The  mapping  then  accomplished  awaits  separate 
publication  in  the  Royal  Geographical  Society's  Journal,  and  the  briefest  mention  of  it  must 
suffice  here.  ' 

Subsequent!}'  we  crossed  the   In'his-Gilgit   river   watershed  and    the   Darkot   pass   to 

the   headwaters  of  the   Chitral  river.     This  route  allowed   me  to  see 

°Hmrtukus'b0SS  ground  of  distinct  historical  and   geographical  interest.     From  here  we 

made  our  way   past  the  glaciers  feeding  the  KarambAr  river  and  across 

the  difficult  Chilinji  pass   into   uppermost  Uunza,  where  we  picked  up  Muhammad   Yakub, 

the  second  surveyor,  with   the  heavy  baggage.     Finally   we   gained    the   Chinese  border  on 

the  Ming-taka  pass  by  September  7th. 

The  journey  down  to  Tash-kurghan  allowed  the  main  Sarikol   valley  to  be  re-surveyed 

on  a  larger  scale  than  before.     From  it  we  followed  for  a  couple  of  days 

U1-y.e^!».e-ln.?lei  t'le   usual   caravan    route   through  the  mountains  towards  Kashgar  over 

the  Chichiklik  pass.     Beyond  the  Tangitar  gorge  our   routes  divided.  2 

Lai  Singh  moved  off  by  rapid  marches  via.  Yiirkand  and  Khotan  in   order   to   reach   the   main 

K'un-lun   range  near   Kapa  from  where  I  was  anxious  to  extend  our  triangulation  of  1906  as 

far  eastwards  as  climatic  and  other  conditions  would   permit.     Afraz-gul,   in  charge  of  the 

heavy  baggage,  executed  a  plane-table  traverse  to  Kashgar  by  the  usual  route  via  Ighiz-yar 

and  Yangi-hissar. 

I  myself  set  out  for  the  same  goal  with  Muhammad  Yakub  by  a  new  route  leading 
due  northwards  across  the  Merki  pass  and  down  the  valley  of  the 
Eoute  down  Kara-tish  Kara_tash  or  Besh-kan  river.'  Owing  to  special  difficulties  this 
important  valley,  in  which  most  of  the  eastern  drainage  of  the  great 
glacier-clad  range  of  Muz-tagk-ata  finds  its  way  into  the  plains  between  Yangi-hissar  and 
Kashgar,  had  never  been  explored  in  its  whole  length.  During  spring  and  summer  the  big 
floods  from  the  melting  snow  and  ice  of  the  range  render  the  extremely  narrow  gorges  of  the 
Kara-tash  river  in  the  north  quite  impassable.  B}'  the  time  the  waters  subside  in  the  autumn, 
heavy  snow  on  the  Merki  and  Kara-tash  passes  closes  the  approaches  from  the  south.  In 
the  spring  of  1906  I  had  sent  Ram  Singh  to  descend  the  valley,  but  the  flooded  river  had 
obliged  him  to  abandon  the  attempt. 

We  were  more  fortunate  this  time.     Exceptionally  early  snowfalls  had  stopped  the 

melting  of  the  glaciers  just  in  time  to  allow  of  a  passage  while   the 

Difficult  river  gorges.     Buraiusal  pass  (  14,9-10  feet  ),  though  under  deep  snow,  could  still  be 

traversed   with    laden     yaks.     Nevertheless    the    descent    through    the 

extremely  confined  gorges  of  the  river  below  Chimghan  proved    very  difficult   and   in   places 

risky.     The  constant  crossings  of  the  river  tossing  between  precipitous  rock  walls  could  not 

have  been  effected  without  the  help  of  hardy  local  camels  secured  from  Kirghiz  camps  higher 

up  the  valley.     The  trials  attending  these  marches  showed  that   Muhammad   Yakub,   if  not 

equal  to  my  other  surveying  companions  in  experience  and  general  aptitude  for  independent 

work,  was  anyhow  not  wanting  in  pluck. 

After  emerging  from  the  last  of  those  gloomy  defiles,  two  marches  across  fertile  tracts 

brought  us  to  Kashgar  by    September   21st.     Once  again   Sir   George 

Preparations  at  Macartney's  unfailing  help  greatly  facilitated   the  organization   of  my 

caravan  at  the   ever    hospitable   British    Consulate    Genera],   and    by 

1  For  a  preliminary   account  of  thiB  visit  to  Parol  -  See  Sheet  No.  2.  D.  4. 

and  Tanglr,  cf.     A    Third,  Jennie;/  of  Exploration  in  3  See  Sbeet  No.  1'.  D.  3,4;   Third  Journey,   O.J., 

Central  Asia,  Geographical   Journal,  1916,  xlviii.  pp.  xlviii.  p.  110. 
101  sqq. 
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October  9th  I  was  free  to  set  out  for  my  first  winter's  work  in  the  desert.  The  region 
around  the  dried-up  ancient  Lop  sea  was  its  main  goal,  and  for  various  reasons  that  eastern- 
most corner  of  the  Tarim  basin  had  to  be  reached  by  me  tin  Khotan  and  beyond  it  by  the 
already  familiar  route  skirting  the  southern  edge  of  the  Taklamakan.  Opportunities  for 
topographical  work  on  new  ground  were  thus  confined  to  the  journey  from  Kfishgar  to 
Khotan,  and  the  time  available  for  it  was  limited. 

I  first  moved  due  east  to  the  oasis  of  Mariil-biishi  by  an  unsurveyed  route  which    local 

tradition  vaguely  remembered  as  having  been  in  use  for  traffic  during 
Desert  route  to  earlier  periods  of  Chinese  domination,  instead  of  following   the    present 

high  '  road  '  along  the  lower  Kashgar  river.  The  route  led  beyond  the 
outlying  oases  of  Astin-artush  and  Kalta-yailak  closely  along  the  foot  of  the  steep  and 
barren  hill  chain  "which  forms  here  the  southernmost  rampart  of  the  T'ieti-shan.  '  The  fact 
that  most  of  the  desert  glacis  of  this  hill  chain  is  now  wholly  without  water  added  to  the 
geographical  interest  of  the  series  of  small  ruined  sites  and  dry  river  beds  we  succeeded  in 
tracing  near  the  old  route.  Considerable  changes  within  historical  times  in  the  course  of  the 
terminal  Kashgar-darva  were  indicated  also  bv  the  survey  made  on  a  reconnaissance  which 
took  me  from  Maral-bashi  to  the  detached  hills  of  the  Bel-tiigh  and  Lal-tilgh  in  the  desert 
north-eastwards. " 

Our  surveys  of  1008  seemed  to  justify   the   belief   that    the    Mazar-tagh    hill    chain 

traced  then  for  about  20  miles  from  the  west  bank  of  the  Khotan   river 

Search  for  eroded      fcea  jn  the  Taklamakan  was  in  geological  structure  but    a    remnant    of 
desert  rfmge.  #  . 

an  ancient  range  starting  at  an  angle   from   the  outermost  T'ien-shan 

near  Slaral-bashi  and  once  extending  in  a  south-easterly  direction  across  the  Taklamakan.  ,; 
That  the  bold  island-like  hills  which  rise  from  the  desert  plain  to  the  east  and  north-east  of 
Maral-bashi  and  which  mark  the  north- western  end  of  that  assumed  ancient  hill  range,  have 
been  carved  out  and  isolated  by  the  action  of  wind-driven  sand,  a  most  potent  physical 
factor  throughout  the  Tarim  basin,  was  clearly  proved  by  the  observations  made  on  the 
above  reconnaissance.  The  same  process  prolonged  through  geological  ages  would  obviously 
account  for  much  bigger  breaks  in  the  continuity  of  the  range  in  the  great  drift -sand  desert 
further  south.  To  test  this  hypothesis  on  the  ground  03-  a  '  short  cut '  through  the  Takla- 
makan in  the  direction  of  the  Mazar-tagh  on  the  Khotan  river,  I  set  out  on  October  25th 
after  careful  preparations  at  Maral-bashi. 

Crossing  the  Yarkand  river  we  reached  by  three  marches  the  end  of  the  last  of  those 
sand-scoured  hills,   known  as   Chok-tagh.  '     From   a  lake  near  it  Dr. 

FMp""»»d>Hd"™by  Hed,'n  had  6tarted  in  Ma>-  1S9G  on  that  boW  .l'onrney  eastward  which 
ended  with  the  destruction  of  his  caravan  and  his  own  narrow  escape. 
Having  taken  water  supply  there  we  forced  our  way  for  three  more  trying  marches  into  the 
sea  of  bare  dunes.  8  The  ridges  or  'Dawaus'  into  which  they  were  heaped  grew  steadily  higher 
and  rose  invariably  in  a  line  diagonal  to  our  intended  direction.  This  bearing  and  the 
almost  total  absence  of  level  ground  between  the  endless  succession  of  'Dawans'  made  progress 
very  slow  and  exhausting  with  heavily  laden  camels.  By  the  evening  of  the  third  day  the 
animals  hired  to  form  a 'supporting  party'  for  our  own  had  broken  down.  Assuming  that 
our  rate  of  progress  could  be  maintained,  there  still  remained  some  eleven  marches  to  the 
nearest  point  of  the  Mazar-tagh  hill  chain  previously  sighted.  The  same  forbidding  expanse 
of  huge  sand  ridges  spread  before  us  on  the  fourth  day,  and  I  realized  from  previous  experience 
the  difficulty  of  steering  a  correct  course  or  even  of  recognizing  low  eroded  offshoots  of  that 
bill  chain  from  a  distance. 

These  considerations  together  with   others  concerning  the  work  ahead  forced  me  to 

turn  back,  however  reluctantly.     Compensation  was  afforded  by  two 

d°nbe8-c"v"eredVrea.        interesting  discoveries  which  had  already  attended  the  effort.     On  the 

third  march  between  the  high  dunes  we  had  again  and  again  come  upon 

patches  covered   with   minute  but  easily  recognizable  fragments  of  slatey  rock  flakes,  the 

«  See  Sheets  Nos.  6.  A-D.  1 ;  8.  A.  1.  r  See  Sheet  No.  8.  B.  1,  2. 

5  See  Sheets  Nos.  8.  A,  B.  1 ;  7.  A.  B.  4.  »  See  Sheet  Ko.  8.  B.  2,  0.  2. 

6  Cf.  Desert  Cathay,  ii.  p.  419;  above,  p.  20. 
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last  but  unmistakable  traces  of  that  ancient  wind-eroded  hill  range.  Elsewhere,  near  Camp 
xxvn,  fully  30  miles  from  the  nearest  point  of  the  present  Yarkand  river  course,  the  surface 
of  a  small  belt  of  wind-eroded  clay  was  covered  with  plentiful  relics  of  the  Stone  Age,  proving 
occupation  by  a  Paleolithic  settlement  of  what  is  now  absolutely  lifeless  desert. 

We  regained  the  Yarkand  river  to  the  east  of  the  Chok-tagh  in  a  violent  sand-storm 

which,  if  encountered  amidst  the  high  dunes,  would  certainly  have 
YSrkaud  R.  regained,      brought  us  to  a  standstill  for  some  days.     Then  we  surveyed  rapidly  the 

tracts  of  riverine  jungle  on  the  left  bank  to  the  southern  extremity  of 
the  Ak-su  cultivation,  near  Ghora-choi,  where  the  last  dried-up  offshoots  of  the  Kashgar-darya 
lose  themselves.  "  Thence  the  head  of  the  Khotan  river  delta  was  gained  by  a  route  not 
previously  surveyed.  It  was  of  distinct  interest  as  showing  the  great  change  which  the 
terminal  course  of  the  river  had  undergone  since  my  passage  in  1908.  '" 

The  journey  further  up  the  Khotan-darya,  accomplished  by  a  series  of  forced   marches, 

led   necessarily  along  the   route  already   followed  in  that  year.     But  a 
KToum-dnrji!"'  renewed  visit  to  the   Mazar-tagh   was  rewarded  by  the  discovery  of 

Buddhist  remains,  of  special  interest  as  proving  the  antiquity  of  the 

local  worship  from  which  this  desert  hill  derives  its  modern  name.    Before  reaching  Khotan  the 

opportunity  was  used  also  for  surveying  a  small  unmapped  portion  of  the  Kara-kash  river  course. 

After  a  brief  halt  at  Khotan  necessitated  by  manifold  practical  arrangements  I  set  out 

on  November  28  for  the  long  journey  eastwards.  Some  700  miles  still 
FresL  .swve.ys  east  of       separated    me   from    Lop-nor,   and    for   the   work    planned  in  the  desert 

region  beyond,  it  was  essential  that  I  should  reach  it  while  the  winter 
cold  allowed  water  to  be  transported  in  the  convenient  form  of  ice.  Rapid  progress  was 
therefore  important  and  this  could  only  be  assured  by  following  in  the  main  my  previous  route 
bv  the  southern  edge  of  the  Taklaniakan.  Nevertheless  I  was  able  to  use  what  opportunities 
for  surveying  new  ground  were  presented  by  archaeological  work  to  the  north-east  of  the 
Domoko  oasis  and  at  the  ancient  site  beyond  the  termination  of  the  Niya  river.  n  Elsewhere 
occasion  could  be  taken  to  observe  and  record  on  the  map  the  interesting  changes  which 
extended  cultivation  had  brought  about  in  the  limits  of  the  oases  since  our  previous  surveys. 
Subsequently   a  'short  cut'  taken  from  the  Yar-tungaz  to  the  Endere  river  allowed  us 

to  survey  an  unexplored  desert  area  to  the  north  of  the  caravan  route.  !" 

From  YSr-tanpay.  to        w, following   this   towards  Charchan,  in  bitterly  cold  weather  with 
Endere.  B  ,  .         .  . 

minimum  temperatures  clown  to  50°  V.  below  freezing  point,  exception- 
ally clear  atmospheric  conditions  allowed  us  to  sight  day  after  clay  the  snowy  K'un-lun  range 
far  away  to  the  south.  At  most  seasons  it  remains  quite  invisible  to  the  traveller  between 
Niya  and  Charchan.  Now  intersections  from  peaks  previously  triangulated  on  it  permitted 
the  route  to  be  mapped  with  greater  accuracy  than  before. 

We   left   Charchan  on   New   Year's  Eve  of  1914  and   did  the  desert  journey  to  the 
western    border   of  the  Lop  district   by  seven   long  marches,  mainly 

Difficulties  eiicormi-       ti„.ou„i,   t],e   jmlo]e  belt  along  the  left  bank  of  the  Charchan  river,  a 
ered  at  Cbarkblik.  o  j      r>  c? 

new  route  to  me.  !:;     I  had  detached  Muhammad  Yakub  to  follow  the 

Charchan-darya  down  from  Lashkar-Satma  where  we  crossed  to  its  right  bank,  and  was 
approaching  Yash-shahri,  the  first  little  Lop  settlement,  when  I  learned  of  the  upheaval 
which  a  band  of  Chinese  'revolutionaries',  rede  bandits,  had  created  at  Charkhlik,  the  head- 
quarters of  Lop.  Tungan  troops  had  suppressed  the  murderous  outbreak  by  the  time  of  my 
arrival  there,  January  8,  1914.;  but  its  consequences  greatly  impeded  the  collection  of  the 
supplies,  transport  and  labour  needed  for  the  explorations  I  had  planned  during  the  next 
three  months  in  the  desert  between  Lop  and  Tun-huang.  u  The  six  days'  stay  needed  for 
securing  at  least  a  portion  of  our  requirements  was  hence  an  anxious  time  for  me;  but 
fortunately  it  could  be  used  also  for  profitable  archaeological  work  at  two  ancient  sites  to  the 
south  of  the  little  oasis. 

9  See  Sheets  Nos.  8.  B,  C.  1  j  7.  C,  D.  4 ;  12.  A.  3.  I2  See  Sheet  No.  19.  B-D.  1. 

»  See  Sheets  Nos.  12.  A.  4  ;  13.  A.  1.  "  See  Sheets  Nos.  22.  D.  3,  4 ;  2G.  A-D.  2, 3. 

11  See  Sheets  Nos.   14.  C.  2;  19.  B.  1;  of.  Third  "  For  some  details  about  these  disturbances,  of. 

Journey,  Q.J.,  xlviii.  pp.  115  sq.  Third  Journey,  G.J.,  xlviii.  p.  117. 
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On  the  last  day  of  my  stay  11.  B.  Lai  Singh  safely  rejoined  me  to  my  great  relief  after 

fully  four  months  of  separation.     After   leaving;   me  in   September  in 

L61  Singh's  triaogala-      «he  mountains  bevond  Ttish-kurghan  he  had   pushed  on   to    Kapa  and 
tion  along   K'nn-lun.  •  '     .  .  .  ,  . 

started  tnangulation  along;  the  main   K'un-lun  range  irom  the  points 

to  which  Ram  Singh's  work  of  1906  had  brought  it.  Trying  hardships  attended  lu's  opera- 
tions at  great  elevations  and  on  ground  devoid  of  all  resources.  But  Lii!  Singh  laced  them 
with  his  often  proved  determination  and  succeeded  in  extending  his  system  of  triangles 
eastward  for  fullv  live  degrees  of  longitude,  reaching  peaks  close  to  the  west  of  Bash-kurghan, 
before  excessive  cold  and  heavy  snowfall  obliged  him  to  cease  observations  in  the  mountains.  I0 
The  special  diflieulties  with  which  the  surveyor  had  to  contend  in  establishing  satisfactory 
stations  and  securing  safe  connections  by  well-conditioned  triangles  along  a  line  of  mountains 
running  mainly  from  west  to  east,  have  been  noted  by  Major  K.  Mason  in  Appendix  ./,  when 
dealing  with  K.B.  La!  Singh's  triangulation  work  of  1913-15.  There  an  explanation  will 
also  be  found  of  the  corrections  which  the  positions  shown  in  the  map  for  his  triangulated 
points  and  stations  require  in  order  to  bring  them  into  agreement  with  the  coordinates 
deduced  by  computation. 

It  was  characteristic  of  R.U.  Lai  Singh's   energy  that  having  found  further  triangula- 
tion impossible,  he  persisted  in  continuing  survey  work   with    the  plane- 
Survey  of  mountain        f  b]     towards  Tun-huang,   taking   special  care  to  obtain  astronomically 
route  to  lun-hnauii.  .-^>  .->      i  .' 

determined  latitudes  and  many  height  observations  by  mercurial 
barometer  and  clinometer  along  the  route  through  those  inhospitable  snow-covered  moun- 
tains. 16  After  reaching  the  small  oasis  of  Nan-hu  he  struck  through  the  desert  northwards 
and  returned  by  the  track  leading  to  Mi  ran  and  Oharkhlik  south  of  the  salt-encrusted  basin 
of  the  ancient  Lop  sea.  The  difficulties  of  this  track,  already  surveyed  by  us  in  1907,  received 
fresh  illustration  by  the  fact  that  Lai  Singh's  party  found  no  ice  yet  formed  at  the  most 
brackish  of  the  springs  along  its  western  portion,  and  consequently  suffered  much  from  the 
want  of  drinkable  water. 

On  January  15,  1914,  our  reunited  party  moved  from  Charkhlik  to  Mlran  where 
renewed  excavations  at  the  ancient  site  marking  the  earliest  capital  of  the  'Kingdom  of  Slian- 
shan  or  Lou-Ian'  kept  me  busy  for  a  fortnight.  17  Other  exacting  tasks  were  provided  by 
the  final  preparations  for  the  explorations  which  were  to  take  our  several  parties  into  the 
waterless  desert  north  and  north-east  of  the  extant  Lop-nor. 

News  of  threatened  obstruction  on  the  part  of  the   provincial   Chinese  administration 

was   a  cogent  reason   for  setting  out  for  them  with  the  least  possible 
obstruction  delay.     An  edict  had  in  fact  been   issued   by   headquarters  at  Urumchi 

ordering  the  district  authorities  to  prevent  all  surveying  work  on  our 

part  and  in  case  of  any  attempt  at  continued  explorations  to  arrest  and  send  us  'under  escort' 

to  Kashgar.     How  the  'revolutionary'  outbreak  at  Charkhlik  opportunely  had  saved  my  plans 

from  being  frustrated  by  passive  local  obstruction  which  certainly  would  have  resulted  from 

these  orders,  has  been  related  elsewhere.  18 

On   January   23rd  1  started  Lai  Singh   northward  by  the  Tarlm  to  Tikenlik.     Joined 

there  by  Abdurrahim,  the  hardy  hunter,  who  had  been  his  guide  in  the 
Survey  of 'Dry  River' to      ^         ,    ,_    .    .      -,.,rto    ,  ■    ,  ,  ,.  , , 

Lou-Ian.  Kuruk-tagli  in  1908,  he  carried  out  an  exact  survey  of  the  ancient  river 

bed  and   its  branches  by  which  the  waters  of  the  Konche-darya  once 

reached  the  area,  now  wholly  desiccated  desert,  containing  the  remains  of  ancient  Lou-Ian.  VJ 

The  site  of  the  ruined  Chinese  station  of  Lou-Ian,  first  discovered  by  Dr.  Hediu  and  explored 

by  me  in  1906,  was  to  be  our  rendez-vous.     Surveyor  Muhammad  Yakub,  who  could  not  be 

employed  for  independent  work  on  unexplored  desert  ground  without  risk  to  himself  and  others, 

was  sent  off  some  days  later  by   the  Tun-huang  caravan   track   in   order  to  carry  out  the 

levelling  operations   referred   to  below  from   the  eastern   end  of  the  salt-encrusted  ancient 

Lop  sea  basin. 

IS  See  Sheets  Nos.   23.  C,  2,  D.  1,  2;  27.  A.  1 ;  2G.  xlviii.  p.  119. 
A.C.  4,   D.3,4;  30.  A-D.3.  ■»  See  Third  Journey,   G.  J.,  xlviii.  pp.  119  sq. 

»  Bee  Sheets  Nos.  33.  A-D.  2;  36.  A-C.  2,  D.  1,  2.  ■»  See  for  Lil  Singes  ronte  Sheets  Nos.  ::0.  A.  1, 

"See  Sheet  No.  30.  B.  2;  Third  Journey,  Q.J.,  is. 2;  29.A.4;  25.  C.  3,  D.3,4;  29.  A-D.  3. 
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By  February  1st  I  started  myself  into  the  desert  north-eastward.  My  party  numbered 
thirty-five  men,  having  to  include  an  adequate  posse  of  labourers  for 
tftcxp°ora°tfoiis.6Cr  excavations.  What  with  big  loads  of  ice  sufficient  to  assure  minimum 
allowances  of  water  for  at  least  one  month,  with  food  supplies  of  one 
month  for  all  and  of  an  additional  month  for  my  own  people,  and  with  (lie  indispensable 
outfit,  the  thirty  camels  1  had  managed  to  secure  barely  sufficed  for  the  transport.  After 
five  marches  from  the  dying  Tarim  my  first  goal  was  reached  in  a  series  of  small  ancient 
sites,  to  the  west  of  the  route  followed  in  lUOfi.  They  were  found  to  extend  along  a  well- 
marked  dry  river  course,  clearly  proved  by  our  survey  to  be  a  southern  branch  of  the 
ancient  Knruk-ilarya  ('the  Dry  Hiver'  )  which  had  once  carried  water  to  the  area  of  ancient 
Lou-Ian.  *•  Abundant  relies  recovered  at  these  sites  showed  that  they  had  been  abandoned 
about  the  begrnniug  of  the  fourth  century  a.  u.,  and  the  antiquarian  evidence  thus  obtained 
makes  it  possible  to  date  a  variety  of  physical  features  which  throw  fresh  light  on  the  hydro- 
graphy and  occupation  of  this  region  during  early  historical  times  and  those  immediately 
preceding  them.  21 

Observations  and  finds  made  on  our  subsequent  marches  to  the  Lou-Ian  site  proved  to 

have  a  similarly  important  bearing  on  the'  so-called  '  Lop-nor  problem  ', 

°lirv  Eire*'0  ^'!e  discussion  of  which  has  long  been  carried  on  among   geographers 

without  an  adequate  basis  of  surveys.     In  the  wind-eroded  clay  desert 

crossed  there  we  met  a  succession  of  ancient  river-beds  all   lined  by  rows  of  dead  loghrak 

(  wild  poplar)  trees  such  as  are  invariably  found  along    actual   river   courses   in   this   region. 

These  beds   were  clearly   recognizable  by  their  direction  as   having  branched  off  from   the 

'  Dry  Riv/sr  '  skirting  the  foot  of  the  Kuruk-tagh  ;  and  it  was  easy  to  trace  their  connection 

with  others  similarly  marked,  shown  on  our  plane-table  traverses  to  and  from  the  Lou-Ian 

site  in  1906  further  to  the  east  or  west. 

A  careful  comparison  of  all  the  data  thus  recorded  and  of  those  ascertained  a  year 
later  by  Afraz-gul's  plucky  survey  of  the  western  edge  of  the  great  salt-encrusted  basin  has 
convinced  me  that  it  was  a  considerable  delta,  not  a  large  terminal  lake,  which  had  existed 
here  in  the  area  south  of  the  Lou-Ian  remains  during  historical  times.  The  extent  of  this 
delta  to  the  south  and  south-west  can  plainly  be  traced  from  our  several  surveys  as  now 
shown  on  the  map.  2- 

After   my   arrival    by    February   10th  at  the   ruined  site  (L.J.)    which  marks  the 

ancient   Chinese   station  of  Lou-Ian,    I   sent  reconnaissances  into  the 
Reconnaissances  in 

desert  around' Lou- Ian      unknown  desert  of  wind-eroded  clay  and  low  drift-sand  to  the  east  and 
61t0'  north-east,  at  the  same  time  keeping  my  diggers  at  work  on  unexplored 

remains  at  the  site.  These  reconnaissances  in  which  Afraz-gul  Khan  displayed  remarkable 
zeal  and  intelligence,  were  attended  with  important  results.  They  revealed  a  series  of  ruins  to 
the  north-cast  stretching  along  what  I  conjectured  to  have  been  the  line  of  the  earliest 
Chinese  route  leading  into  the  'iYirini  basin  from  Tun-huang  and  the  extreme  west  of  China 
proper,  as  first  opened  by  the  Han  Emperor  Wu-ti's  operations  in  the  last  quarter  of  the 
second  century  D.  c.  23  The  discoveries  made  there  included  a  fortified  castnim  which  had 
served  as  a  point  il'appui  for  Chiuese  missions  and  troops  where  they  first  reached  Lou-Ian 
territory  after  crossing  the  salt-encrusted  bed  of  the  dried-up  Lop  sea.  They  furnished  me 
with  a  safe  starting-point  for  the  difficult  task  of  tracing  the  line  of  that  famous  ancient 
route  eastwards. 

■"  See  Sheet  No.  29.  C,  D.  4,  for  the  sites  marked  bearing  of  the  lows  of  dead  tree  symbols   as  carefully 

L.  K..  1..  I'.,    L.  M.  entered  on  the  plane-table  at  the  time. 

21  For  some  account  of  these  sites  and  the  'finds'  ■'  For  the  discoveries    made  at  these  rnins    cf. 

made    there,   sec    my  paper  Erploratioui  <n  the  Lop  G.J.,  xlviii.  pp.  123  sqq.;  Geographical  Review,  ii.  pp. 

Desert,  Geographical  Review,    New    York,    1920,    is.  10  sqq.     Regarding  the  Chinese  historical  records  of 

pp.  11  sqq.  the  ancient  route   which    served   for    Chinese    trade 

'"  See  Sheet  No.  29.  C,  D.  4.     The  direction   of  and  military  expansion  into  Central  Asia  during  the 

the  branching    ancient    river    beds,    generally    from  first  centuries  before  and  after  Christ,   cf.   Seriudia, 

N.  W.  to  S.  E.  south  of  40'  28'  latitude,  and  from   W.  ii,  pp.  5f>3  sqq. 
to  E.  further  north,  is  shown   on   the    map    by    the 


so 
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Before,  however,  setting  out  for  this  it   was  imperative  to  give  our  hard-tried  camels 
a  brief  rest  with  water  ami  grazing  at  the  salt  springs  of  Altmish-bulak. 
More  to  Altmisb.bulnk      L„l  sino-h  had  just  safely  arrived  at  the  Lou-Ian  site  after  his  survey 
sa    springs.  ^  ^   Kuruk-daryfi,  and   with   him  I   proceeded   by  a  new   route   to 

those  springs  at  the  foot  of  the  Kuruk-tagh  northward,  while  labourers  and  antiques  were 
sent  back  to  our  depot  at  Miran.  5I  After  replenishing  our  ice-supply  and  taking  an  indispens- 
able store  of  fuel  we  left  Altmish-bulak  on  February  25  for  our  respective  tasks.  Lai  Singh 
was  to  survey  the  extreme  north-eastern  extension  of  the  great  salt-encrusted  basin  once 
filled  by  the  Lop  sea  and  the  southernmost  hill  ranges  of  the  Kuruk-tagh  overlooking  them. 
I  myseif  wished  to  trace  the  ancient  Chinese  route  from  the  eastern  edge  of  the  once  habit- 
able Lou-Ian  area  right  through  to  the  point  where  it  was  likely  to  have  diverged  from  the 
line  still  followed  by  the  desert  track  from  Tun-hiiang  along  the  southern  shore  of  the 
dried-up  sea. 

It  was  a  task  of  special  geographical  and  historical  interest  but  beset  also  by  serious 

„  .    .         physical  difficulties  and  risks  :  for  on  the  ground  to  be  crossed  no  water 

Search  for  ancient  r    •  .  °  . 

Chinese  route  from  could  be  expected — over  most  of  it  not  even  tuel — before  striking  the 
Lou-Ian  to  Tun-huang.  Tun-huang  caravan  track  near  the  eastern  extremity  of  the  ancient  sea 
bed,  a  matter  of  some  ten  days  of  hard  marching.  Apart  from  the  serious  risk  of  physical 
obstacles  which  would  cause  delay  and  exhaust  our  hard-tried  camels,  there  was  the  problem  of 
striking  the  line  of  the  ancient  route  and  of  tracking  it  through  a  wilderness  devoid  of  all 
resources  since  the  dawn  of  historical  times.  I  have  related  elsewhere  how  hints  derived  from 
topographical  and  archaeological  observations,  combined  with  fortunate  finds  of  relics  left 
behind  by  the  aueient  traffic  of  centuries,  helped  to  guide  me  and  to  solve  the  problem,  :i  Here 
the  briefest  explanation  of  the  route,  as  now  shown  on  the  map,  will  suffice. 

After  regaining  across  difficult  wind-eroded  ground  the  vicinity  of  the  terminal  point 
d'appiti  above  mentioned  at  Camp  c,  we  moved  for  two  long  marches  to 

Crossing  of  salt-encrnst.     fh     north.east  until  we  strliek  the  belt  of  salt-encrusted  erosion  terraces 
ed  Lop  sea  bed. 

which  the  early  Chinese  accounts  of  this  dreaded  'northern  road'  knew 

as  the  'White  Dragon  Mounds'. 20  Then  on  a  very  trying  march  we  crossed  to  the  south-east 
the  dried-up  sea-bottom  with  its  crumpled-up  crust  of  hard  salt,  fortunately  at  the  very  point 
where  it  was  narrowest.  Thence  continuing  over  easier  ground  to  the  south  along  the  ancient 
sea  shore,  we  reached  three  days  later  its  extreme  eastern  extension  in  the  shape  of  a  great  bay 
overlooked  from  the  north  by  a  low  offshoot  of  the  southernmost  Kuruk-tagh. 

For  two  more  days  we  skirted  this  bay  eastwards  under  the  steep  cliffs  of  its  shoreline, 
and  then  crossed  its  salt-encrusted  expanse,   here  still  showing  patches 
T7rahckanfinod''V'"1      of  actual  salt  bog.    After  a   long  day's   march   on  March  6  we  finally 
reached  the  wells  of  Kum-kuduk,  on    the   Tun-huang   caravan  track.  27 
Here  I  found  Lai  Singh  just  arrived   after    having   duly    surveyed    the    wide    northernmost 
bight  of  the  dried-up  sea  and  of  the  straggling  low  ranges  further  to  the   east.     In    conjunc- 
tion with  the  work  pluckily  done  a  year   later   by  Afraz-gul   along   the   western  shore   our 
'circumnavigation  '  of  the  ancient  Lop  sea  was  thus  successfully  achieved. 

After  the  timely  arrival  of  our  heavy  baggage  from  Miran  a  day  later,  we  were  able 
to  turn  once  more  northwards  across   the   eastern   bay  and   in   separate 
DLop8Tea'bMfn.0f     Part>es  *«>  survey  in  detail  the  ground  close  to  the  foot  of  the   Kuruk- 
tagh  where  the  early  Chinese  route  to  Lou-Ian  had  passed.     At  Besh- 
toghrak,  near  the  eastern  end  of  the  great  desert  valley  leading  down  towards  the  Lop  sea 
basin,  I  picked  up  Surveyor  Muhammad  Yakub  who  had  meanwhile  carried  with  praise- 
worthy perseverence  a  line  of  levels,  carefully  observed  with  a  Zeiss  instrument,  all  the  way 
up  from  the  bottom  of  the  bay  north  of  Kum-kuduk  to  the  curious  Mesa-filled  basin  east  of 

54  See  Sheet  No.  29.  D.  3.  ealt.coated  '  YSrdangs ',  as  distinct  from  Mesas,  was 

!S  Cf.    O.  J.,  xlviii.  pp.    126  sqq.;    Geographical  first  reached  is  marked  by  the  entry  referring  to  an 

Review,  ix.  pp.  26  sqq.  important  find  of  relics  of  ancient  traffic,  circ.  6  miles 

»  See  Sheet  No.  32.  A,  B.  3,  for  the  route  from  E.  of  C.  ci. 

Camp  xcii  to  Camp  cii.    The  point  where  the  belt  of  w  See  Sheet  No.  32.  B.  3,  C.  3, 4,  D.  4. 
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Besh-toghrak.  5K     Extending  over  a   distance   of   60    miles    it   has    proved    a   continuously 

descending  slope  with  a  total  drop  of  25(1  feet  from  tho  latter  point. 

Coupled  with  other  observations,  the  result  of  this  levelling  has   confirmed   the   belief 

formed  on  my  passage  in  1907  that   the   waters   of  the  Su-lo-ho  at  a 
Counection  of  Su-lo-ho  •    i       i    .       i  *       .     ■  ,      ■     ,  ,     i     ,     -      i    •    ,      ,, 

and  Lop  basins  period  relatively    recent   in   a   geological   sense  had  drained   into  the 

Lop  basin.  -"  In  this  connection  the  fresh  surveys  effected  in  the 
desert  area  which  lies  east  of  Besh-toghrak  and  north  of  the  present  terminal  basin  of  the 
Su-lo-ho,  proved  of  special  geographical  interest;  they  showed  that  its  depressions  still 
receive  subsoil  drainage  from  abandoned  branches  of  the  Su-lo-ho  delta,  and  that  its  mazes 
of  Mesas  are  those  typical  of  all  lacustrine  basins  in  this  region.  30  The  importance  of  the 
connection  thus  traced  here  between  the  drainage  area  of  the  TarTm  which  has  its  western 
limits  on  the  Pamirs,  and  that  of  the  Su-lo-ho  which  extends  as  far  as  the  watershed,  of  the 
Pacific  Ocean,  fully  24  degrees  of  longitude  further  east,  scarcely  needs  to  be  emphasized. 

Leaving  Lai  Singh  and  Muhammad  Yakub  behind  for  supplementary  surveys  within 

the  present  terminal  basin    of   the    Su-lo-ho, 3I    and    along    the    river's 
"t^Tni'i'luia'mr'  °'e       course  between  it  and  Lake  Khara-nor,  I  proceeded   to  the   vicinity  of 

the  latter  along  the  line  of  the  ancient   Chinese   Limes  first  discovered 

by  me  in  1907.     From  there  I  completed  my  detailed  exploration   of  the  Tun-huang  Lima 

on  ground  stretching   eastwards    which    circumstances    in    1907    had   obliged    me   to   leave 

unsurveyed.  :i~ 

A  brief  halt  was  necessary  at  Tun-huang  during  the  last  days  of  March  to  allow   men 

and  animals  to  recover  from  the  trials  of  our  winter  campaign.     Then  we 
Survcjyn  w<.rtc,Dmo,t      sepal.ated  onee  m0,.e       Wjlile  J  ]|aia  a  fresI]    vjsjt    ,Q    tne    famous    caTe 

temples  of  the  '  Thousand  Buddhas,'  or  Ch'ien-fo-tung,  south-east  of 
Tun-huang,  not  without  archaeological  profit,  Lai  Singh  proceeded  to  the  mountains  due  south. 
Owing  to  deep  snow  he  was  obliged  to  content  himself  with  surveying  the  northern  slopes  of 
the  westernmost  Nan-shan  near  the  debouchure  of  the  river  of  Tun-huang  or  Tang-ho,  before 
re-joining  me  by  the  middle  of  April  at  An-hsi  via  Tung-pa-t'u  and  T'a-shih.  m  Muhammad 
Yakub  was  sent  north  of  the  Tun-huang  oasis  by  a  new  route  and  then  mapped  the  Su-lo-ho 
river  along  a  previously  unsurveyed  portion  of  its  course  to  An-hsi. 

The  task  I  had  set  myself  for  the  spring  was  to  trace  the  line   of   the  Chinese   Limes 

of  Han  times  from  Tun-huang  as  far  as  possible  to  the  east  and  to 
Aanabey<i"d  A^hs?  '°     explore  whatever  ruins  might  have  survived   along  it.     I  commenced 

this  task  by  skirting  across  a  belt  of  difficult  salt  marshes  into  the 
desert  north-eastwards  of  Tun-huang.  At  a  point  not  far  from  where  our  exploration  of 
1907  ended,  I  came  again  upon  the  ancient  border  wall  and  traced  it  thence  through  to 
An-hsi. 31  From  there,  accompanied  by  Lai  Singh,  I  moved  up  the  right  bank  of  the  Su-lo-ho 
and  found  further  remains  of  the  Limes  wall  and  its  watch-towers  opposite  the  low  hills  of 
Wang-shan-tzu,  exactly  where  our  survey  of  1907  carried  along  the  left  bank  of  the  river 
had  led  me  to  look  for  them. 3i 

The  search  for  the  ancient  defensive  line  which  at  the  end   of  the  second  century  B.C. 

had  been   raised  to  protect  China's  great  line  of  communication  into 
Survey  to  east  of  Central  Asia  from   Hun  raids   was  now  successfully   continued  to  the 

Su-lo-ho  bend.  J 

sharp  southward  bend  of  the  Su-lo-ho  southward.  Here  near  the  small 
village  of  Shih-erh-t'un  we  touched  the  easternmost  point  at  which  on  my  previous  expedi- 
tion I  had  been  able  to  trace  remains  of  the  Limes  line.  so     The  more  careful  survey  of  the 

38  For  a  chart  recording  the  result  of  this  level-  32  See  bheet  No.  38.  A,  B.  4. 

ling   see  Appendix  C.      There   information   has  also  •13  See  Sheet  No.  38.  B,  D.  4;  39.  B-D.  1. 

been  given  as  regards  the  value  to  be  attached  to  the  3t  See  Sheet  No.  38.  B,  C.  4. 

elevation  which  has  been   accepted  for  the  starting  35  The  point  where  the  Limes  line  coming  from 

point  of  the  levelling  at  Camp  xcvni;    see    Sheet  the  east  was  carried  across  the  So-lo-ho  to  the  left 

No.  32.  D.  4.  bank  which  it  thence  followed  right  through  to        h 

29  See  Desert    Cathay,   i.  pp.  535  sqq ;   Serindia,  river's  terminal  basin  is  marked  in  Sheet  No.  40.  A.  3 

ii,  pp.  661  6q.  by  the  rained  watch-towers  T.  XL.  a-c. 

»  See  Sheet  No.  35.  B,  C.  3, 4.  *  See  Sheet  No.  40.  C.  4. 

3'  See  Sheet  No.  35.  B,  C.  4. 
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around  which  the  renewed  visit  rendered  possible,  proved  the  geographically  interesting  fact 

of  a  bifurcation  taking  place  here  in  the  waters  of  the  Su-lo-ho.     While  the  river  itself  turns 

sharply  westwards  to  terminate  fully  180  miles  beyond  in  the  marshes  flanking  the  westernmost 

seetiou  of  the  Limes,  a  small  stream,  fed  by  an  inundation  bed  of  the   river  below  the  oasis 

of  Yii-men-bsien  and  also  by  subsoil  drainage  from  the  irrigation  received  from  the  Su-lo-ho, 

flows  to  the  east  and  ultimately  is  lost  in  a  separate  basin  to  the  north  of  the  small  oasis  of 

Hua-hai-tzu  or  Ying-p'an.  ST 

It  was  along  this  stream  and  thus  to  the  east  that  we  discovered  the  continuation   of 

t he  Limn  line,  instead  of  south-eastwards  in   the  direction   of   Su-chou 

Explorations  in  j  j   ^  ^        previouslv  led  to  assume.     The  ground  crossed  by  it  had 

Ying-p'an  basin.  '  •  .  °  . 

remained  so  far  unsurveyed,  and  the  exploration  of    the   ruins  along   it 

was  made  increasingly  difficult  beyond  by  the  distance  which  separated  the  long  forgotten 
border  from  the  nearest  water.  Nevertheless  we  succeeded  in  tracking  it  for  some  distance 
to  the  north-east  of  Ying-p'an  before  ultimately  losing  its  line  where  it  passed  into  an  area 
covered  by  big  dunes  close  to  the  barren  foothills  of  the  Pei-shan. 3S  Thence  we  proceeded 
to  the  large  town  and  oasis  of  Su-chou  at  the  beginning  of  May  in  order  to  make  prepar- 
ations for  our  next  move  northward. 

This  journey  led  me  down  the  united  course  of  the   rivers  of   Su-chou   and    Kan-chou 

into  a  portion    of  southernmost   Mongolia  offering  geographical   and 
A"CNnofZS™"boTCd     historical  interest.     Leaving  Su-chou  on  May  10,  I  marched  by  a  new 

route  to  the  oasis  of  Chin-t'a,  already  visited  in  1907.  Following  the 
Su-chou  river  beyond,  I  succeeded  in  tracing  afresh  the  line  of  the  ancient  Limex  where  it 
emerged  on  less  impracticable  ground  near  the  south-eastern  extremity  of  the  Pei-shan. 
Thence  we  tracked  it  through  to  the  north  of  the  Mao-mei  oasis,  the  last  Chinese  settlement. 
There  Lai  Singh  rejoined  me  after  having  followed  a  hitherto  unsurveyed  route  along  the 
Kan-chou  river  where  it  breaks  through  the  westernmost  hill  range  of  the  Ala-shan.39 
As  we  moved  down  the  Etsin-gol,  as  the  united  river  is  called  by  the  Mongols,  we  found 
evidence  that  the  ancient  border  line  after  crossing  the  river  beyond  Mao-mei  had  continued 
into  the  desert  eastwards.  But  by  the  time  of  our  return  from  the  Etsin-gol  delta  in  June 
the  summer  heat  precluded  its  further  exploration  on  this  waterless  ground. 

The  survey  of  the  ground  passed  on  the  long  trying  marches  along  the  Etsin-gol    bed, 

then  completely  dry,  proved   of  distinct  geographical   and  also  quasi- 
IP  Etsi'n-gol'  °"8        historical  interest.     In  a  striking  way  it  illustrated  physical  conditions 

such  as  must  have  prevailed  in  the  Lou-Ian  area  north  of  Lop-nor 
before  its  final  desiccation.  10  While  I  was  kept  busy  by  fruitful  excavations  at  the  ruined 
town  of  Khara-khoto,  first  visited  by  Colonel  Kozloff  and  identical  with  Marco  Polo's  '  City 
of  Etzina,'  and  by  explorations  in  its  vicinity,  Lai  Singh  carried  out  surveys  right  down  the 
Etsin-gol  delta  to  the  two  marshy  lake-basins  in  which  the  river  terminates.  " 

On  the  conclusion  of  these  tasks  I  let  our  hard-worked  camels  depart  for  their  summer 

holiday  in  the  Kungurehe  hills  north-eastward.     By  sending  Muhammad 
1  and  Kan.chon . "'        Yakub  with  them  it  became  possible  to  map  some   hitherto  unsurveyed 

ground  on  the  border  of  independent  Mongolia.  '-  I  myself  with  Lai 
Singh  turned  southwards  for  fresh  explorations  in  the  Nan-shan  ranges.  From  below  Mao-mei 
we  followed  a  route  through  hitherto  unsurveyed  portions  of  the  desert  hills  to  the  east  and 
north  of  the  Kan-chou  river  and  after  considerable  fatigues  due  to  heat  and  scarcity  of  water 
reached  this  near  the  town  of  Kao-t'ai.  Ji  From  there  I  proceeded  to  Kan-chou  by  the  main 
road  in  order  to  gain  time,  while  Lai  Singh  after  visiting  a  ruined  site  to  the  west  of  Kao-t'ai 
followed  me  by  a  new  route  along  the  right  bank  of  the  river. 

'■''  Spo  Sheet   No.  40.   I).  -I.     This  bifurcation  ac-  '■'*  See  Sheets  Nos.  42.  C,  I).  4;  4i>.  A.  4. 

counts  for  the  eurions  representation   of  the  hydro-  '■"  See  Sheets  Nos.  43.  B.D.  ]  ;  42.  ii-D.  4. 

graph?  of  this  region  as  it  appears  in  ohi  Chinese  •">  See  Sheet  Nos.  45.  A.  3,  B.  2,  C.  1 ;  cf.  Third 
maps    (cf    Fnttercr,    Getigmphixcke   Skuze  der    Wihte          Journey,  G,  J.,  jlviii.  pp.  197  sq. 

Qobi,  Fetermanu'6  Mitthcilnngen,  Ergiinznngshei't  No.  "  See  Sheet  Nos.  45.  B,  C.  1 ;  44.  C,  D.  4. 

13!),  p.  24.  ).     The  big  lake  which  these  show  in  the  di.  4-  See  Sheet   Nos.  44.  C.  4;  47.  A,  B.  2. 

rection  of  Hua-hai-tzo  has   no  existence  in   fact  but  «  See  Sheets  Nos.  46.  A.  4;  40.  A.  1,2. 
still  continnes  to  be  reflected  in  Western  ntlases. 
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The  arran foments  made  (luring  a  short  halt  in  (lie  pleasant  oasis  of  Kan-chou  enabled 

me  to  set   out   by    July    Oth    for   the   new   surveys  I  had  planned  in  the 

It  hcadm'tci's'"™         Central    Nan-Khan.     Their   main   object    was    to    extend    the    mapping 

effected  in  1007  near  the  sources  of  the  Su-lo-ho,  Sn-chou  anil  Kan-chou 

rivers  to  the   high   ranges   to   the   east   of   the   latter's   headwaters.      In   conjunction  with  our 

labours  in  the  Etsin-gol  region,  they  were  intended  to  complete  the  surveys   of   those   extreme 

north-western     marches   of     Kan-su     which,     inasmuch   as    they    send   all     their   waters   into 

drainagelcss  basins,  may  well  be  considered  in  respect  of  their  hydrography  and  general  physical 

conditions   as   forming   part   of   Central    Asia   rather   than   of  China.     Two  marches  brought 

Lai  Singh  and  myself  by   different   routes   to  the   foot   of   the   mountains  at  Nan-kou-eh'eng, 

where  fertile  slopes  cultivated  without  irrigation  bore  evidence  to  a  distinct  change  in  climatic 

conditions,  foreshadowing  our  approach  to  the  watershed  of  the  Pacific  Ocean.  ** 

Proceeding  thence   eastwards  we  struck  the  route  leading  to  Hsi-ning,  and  ascended  by 

it  through  the  gorge  and  pass  of   O-po   to  the   broad    valley    where   the 

Asceuttn  '..  sonri'i'.-        feeders  of  the  eastern  branch  of  the  Kan-chou  river  gather  at  an  eleva- 
of  Kan-chou  Li.  _  ^ 

tion  of  over  11,00(1  feet.     Thence  We  were  following  it    westwards   over 

hi"-h  alpine  grazing  grounds  when   I    met   with  a  serious  riding  accident  which  badly  injured 

my  left  leg  and  made  movement  of  any  kind  impossible  to  me  for  over  two  weeks.      Fortunately 

the  arrangements   ahead}'   made    allowed    Lai    Singh    to   cany   on    the   topographical    work 

I  had  planned.     He  thus  reached  Ta-ssu  where  the  two  branches  of  the  Kan-chou  river   unite 

before  breaking  through  the  mountains  northward  in  deep-cut  gorges  impassable  except  in  the 

depth  of  winter  and  as  yet  unexplored.  ''"     He  then  ascended  the  western  and  larger  branch 

of  the  river  to  beyond  the  short  stretch  we  had  followed  in  1907,  and  thus  supplemented  very 

usefully  our  preceding  surveys  of  the  To-lai-shan  and  Richthofen  ranges.  40 

I  had  myself  intended  to  cross  the  former  to  the  headwaters  of  the  Ta-t'ung-ho  and 

to  survey  this  river  down  to  where  the  Kan-ehou-Hsi-ning  route  meets 

3'irvej  towards  Ta"        it.     But  the  Chinese  escort  and  ponymen  refused  to  enter  the  Ta-t'ung 
t  ong-ho  drainage.  t  .  . 

valley   from    fear   of   meeting   Tangut   robbers,   and    Lai    Singh    was 

reluctantly  obliged  to  return   to   the  camp   which  still  retained  me  in  my  helpless  condition. 

The  rest  of  our  programme,  however,  he  completed  successfully  by  surveying  the  range  which 

divides  the  easternmost   headwaters  of  the  Kan-chou  river  from  the  Ta-t'ung-ho,  and  by  then 

descending  along  its   northern    spur    which    forms    the   watershed    between    Kan-chou    and 

Liang-chou.  4" 

By  the  second  week  of  August  Lai  Singh  met  me  at  Kan-chou  whither  I  had  been 
carried  in  a  litter,  and  then  set  out  promptly  westwards  for  fresh  work 
REhth°f ^Ranee  '"  *^e  Richthofen  Range.     He  there  surveyed  an   important  and  pre- 

viously unexplored  portion  of  this  range  which  with  its  glaciers  and 
perpetual  snows  feeds  the  sources  of  the  Li-yiian-ho,  the  largest  tributary  of  the  Kan-chou 
river.  *•  Crossing  to  the  Po-nan-ho  drainage  area  and  then  moving  northwards,  he  rejoined 
me  by  August  26  at  Hsiang-p'u.  Though  still  severely  feeling  the  strain  to  my  leg,  I 
had  managed  to  reach  this  place  on  horseback  by  the  right  bank  of  the  Kan-chou  river, 
thereby  completing  the  survey  of  its  middle  course.  ''■' 

After  regaining   Mao-mei   where   I   found   Muhammad  Yakub  duly  arrived  with  the 

camels  from  the  Etsin-gol  side,  we  commenced  on  September  2,  1914, 
New  route  across  desert      H       ,  :  hich    ean.j    )  ;    ht  the  t  desert  area 

ranges  or  1  ei-shau.  &    .1  j  »  *-> 

occupied  by  the   Pei-shan  ranges,  where  its   width   is  greatest,   in   the 

direction  from  south-east  to  north-west.  The  routes  we  followed  for  close  on  500  miles  had 
never  been  surveyed,  and  only  at  one  point,  the  wells  of  Ming-shui,  did  we  touch  ground 
previously  approached  by  Russian  explorers.  The  difficulties  met  in  crossing  these  wastes, 
with  crumbling  hill  ranges  and  desolate  valleys  between  them,  were  much  increased  by  the 
fact  that  only  a  single  small  Mongol  camp  was  encountered,  and  that  the  scant  local  know- 
ledge of  our  two   Chinese  'guides'  completely   gave  out  after  less  than  the  first  half  of  the 

"  See  Sheet  No.  46.  B.  3.  "  See  Sheet  No..  46.  C.  3-5,  D.  4,  u. 

«  See  Sheet  No.  40.  A.  4,  B.  4,  5,  C.  4,  5..  ,g  See  Sheets  Nos.  43.  D.  2,3  ;  46.  A.  a. 

45  See  Sheets  Nos.  43.  C.  :),  D.  3,  4;  46.  A.  4.  "  See  sheet  No.  13.  D.  1,  2. 
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journey.     At  the  besriiming,  however,  it  allowed  us  to  move  in  two  parties  and  thus  to  increase 

the  extent   of  the  area   mapped.  "     The  same  advantage  was  taken  after  reaching  Ming- 

shui,  *■  whence  the  guidance  afforded  by  a  fairly  clear  caravan   track   permitted   Muhammad 

Yakub  to  be  detached  towards  Tash-bulak  and  llanii.  '- 

Our  main  partv  now  moved  north-westwards,   the  great  snowy   mass  of  the   Karlik- 

tagh    coming    into    view    far    away    and   serving  to  direct  us   when  in 

Pussngc  of  eastern-         doubt.     Serious  trouble  was,  however,  still  encountered,   when   making 

our  way  through  the  last,  barren  range,  an  easternmost  extension  of  the 

T'ien-shan,  owing  to  want  of  water  and   the  confusing  configuration   of  its  rugged   valleys. 

It  was  with  relief  that  we  descended  to  the  little  village  of  Bai,  situated   on   a  wide   gravel 

plateau  which  receives  some  subsoil   water  from    the  easternmost   snows  of  the   Karlik-tagh 

and  slopes  down  to  the  plains  of  Dzungaria.  '"     Careful   height  observations  with   mercurial 

barometer  and  clinometer  taken   along  the  whole  of  our  routes  will  help  to  throw  fresh  light 

on  the  morphology  of  the  Pei-shan. 

A  rapid  journey  then  carried  us  during  the  first  half  of  October  from   Bai  westwards 

to  Barkul    and  Guchen  (Ku-eh'eng-tzu)  along  the  northern  foot  of  the 

jouruer  along  N.  foot      eastern   T'ien-shan.     The    route   followed    permitted   a   closer   survey 
of  T'len-than.  .  L  ... 

being  made  of  this  portion  of  the  great  range  than   had   been   possible 

in  1907  from  the  south.  54     I  also  became  acquainted  with  the  physical  conditions  of  a  region 

which  possesses  distinct  historical  interest  and  in  geographical  character  differs  greatly  from 

the  Tarlm  basin  and  the  smaller  but  equally  arid   basins  eastwards;  for  these   valleys  and 

plateaus  of  Dzungaria,  favoured  by  a  somewhat  moister  climate  and  offering  abundant  grazing 

grounds,  have  played  an  important  part  in  the  great  nomadic  migrations  affecting  the  history 

of  Asia,  since  the  times  of  the  Indo-Seythians  and  Huns. 

After  leaving  Guchen   I  surveyed,   near  Jimasa  westwards,  the   site  of  the  ancient 

capital  of  this  region,  the  Chin-man  or  Pei-ting  of  the  Chinese  Annals, 

rass.,ge  of  BogdouU       an£i   t[ien   proceedeci  south  to  the  Turfan  depression    by  the  most  direct 
range.  l  _  r  J 

route,   difficult  in   places  and  hitherto   unsurveyed.     It  led  across  the 

Bogdo-ula  range,  a  rugged  portion  of   the  T'ien-shan  rising  to  numerous  snowy   peaks,  by  a 

pass  of  over  12,000  feet  and  bearing  perpetual  snow-beds.  '•'     Lai  Singh,  by  following  with 

the  camels  the  usual  caravan   route  and  crossing  further  east  by  the  easy   Ku-eh'iian  pass 

above  Jam-bulak,  was  able  to  survey   a  portion   of  the  range  which    unfavourable    weather 

conditions  had  previously  hidden  from  view.  "" 

The  first  days  of  November  saw  all   our  parties   safely   reunited   at   Kara-khdja,  an 

important  ancient  oasis   in  the  centre  of  the  Turfan   depression,  the 
""terminal  basin  """      heavy   baggage   having  safely  arrived   from   Su-ehou   and  An-hsi   in 

charge  of  Naik  (now  Jamadar)  Shams  Din.  Surveyor  Muhammad 
Yakub  had  also  rejoined  me.  From  Hami  he  had  in  accordance  with  my  instructions  first 
revisited  the  oasis  of  Lapchuk  and  thence  descended  to  the  deep  basin  south-westwards  where 
the  waters  of  Hami  terminate  in  the  marshes  of  Shona-nor,  then  completely  dry.  57  His 
Burveys  there  and  in  adjoining  depressions  were  of  interest  as  revealing  mazes  of  wind-eroded 
Mesas  and  other  surface  features  characteristic  of  all  terminal  basins,  from  the  Lop  desert  to  the 
Su-lo-ho  drainage  area.  From  here  he  made  his  way  by  a  difficult  desert  route,  waterless  for 
some  eight  marches,  to  Pichan,  the  easternmost  of  the  larger  Turfan  oases.  rs 

A    combination  of  geographical   and   archaeological  tasks  made  the   Turfan  district 

our  base  during  the  autumn  and  winter  of  1911-15.  I  myself  with  my 
vey»  m  Turfin  district.     devoted  Indian   helpers,  Afraz-gul  and  Shams  Din,   was  hard  at  work 

from  November  till  the  first  half  of  February  on  excavations  and  sur- 
veys at  the  numerous  ruined  sites  in  the  central  part  of  the  depression.  59     I   also  organized  a 

50  See  sheet  No.  42.  A,  B.  3,  C.  3, 4.  D.  4.  m  See  Sheet  No.  28.  B.  1,2,  C.  1. 

51  Sheet  No.  40.  A, ),  and   for  preceding   route  M  See  Sheet  No.  31.  A,  B.  1,  2, 
portions  Hid.  B.  1,  2,  C.  2,  3,  D.  4,                                                      57  Sce  gi,eet  No.  34.  A,  B.  3. 

*»  8ee  Sheet  No.  37.  A,  B.  3,  C,  D.  4.  «  See  Sheet  No.  3).  A-D.  3. 

••  See  Sheet  No.  37.  C.  2,  3,  D.  4.  »  See  Sheet  No.  28.  C,  D.  3  ;  Third  Journey,  O.  J., 

"  See  Sheets  Nos.  37.  A,B.  2;  34.  A-D.  1,2;  31.         xlviii.  pp.  202  sqq. 
A-D.l;  28.  CD.  1,2. 
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series  of  expeditions  for  the  exploration  of  unknown  or  as  yet  inadequately  surveyed   portions 
of  the  Kuruk-tagh  and  Lop  deserts  to  the  south. 

At  the  same  time  it  became   possible  also   to  utilize  my  prolonged   stay  for  a  detailed 
large-scale  survey  of  the  chief  parts  of   the  Turfiin    basin.     Geographi- 
Meoijriipliiral  ininrrat.       fia|  amj  an( jc.(lai.jan  interests   united    in   calling   for    such  a  survey  ;   for 
of  I  urriin  basin.  ....  . 

apart  from  containing   in    its  terminal    salt,   lake    probably   one   of   the 

deepest  land  depressions  below  sea-level  of  our  globe,  it  exhibits,  within  close  topographical 
limits  and  hence  in  a  particularly  characteristic  form,  all  those  physical  features  which  make 
the  Tarim  basin,  its  great  neighbour  and  counterpart,  so  instructive  both  to  the  geographer 
and  the  historical  student.  For  the  latter  a  close  surve}'  of  the  territory  must  offer  additional 
archaeological  interest  on  account  of  the  very  numerous  ancient  remains  which  have  survived 
within  or  near  its  oases,  and  which  strikingly  attest  its  importance  and  resources  in  the  past 
when  Turfan  served  as  a  chief  link  between  Buddhist  Central  Asia  and  the  Far  East. 

This  work,  on  the  one-inch  scale  and  with  clinometrically  observed  contours,  was  en- 
trusted to  Muhammad  Yakub  and  carried  on  by  him  under  such  control 

MiiWiOTijiiii  j  j      periodic   visits    to   my  archieologieal    camps   permitted    me   to 

lurriin  depressions.  t  _  ^  o  i       ' 

exercise.  In  the  end  his  plane-table  sheets,  seven  in  number,  covered 
the  whole  of  the  central  part  of  the  Turfan  depression  aud  comprised  all  its  oases  ancient  or 
modern  with  the  exception  of  Toksun  in  the  extreme  west  of  the  basin.  ""  With  this  and  the 
other  surveys  of  my  two  expeditions  it  is  hoped  to  prepare  a  detailed  map  of  the  Turfan 
district,  on  the  scale  of  1 :  250,  000,  for  publication  in  the  Royal  Geographical  Society's  Jaur- 
nal,  together  with  a  short  monograph  on  the  geography  and  historical  topography  of  the 
territory.  In  addition,  I  may  mention,  both  Afraz-gul  and  Muhammad  Yakub  were  engaged 
during  our  work  at  Turfan  in  preparing  large-scale  plans  of  important  ancient  sites,  such  as 
the  ruined  towns  of  Kara-khoja  and  Yar-khoto,  etc.,  to  be  published  in  my  Detailed  Report  on 
the  third  expedition. 

By  November  12th  I  was  able  to  let  R.  B.  Lai  Singh  start  from  Kara-khoja  for  fresh 

hard  work  in  the  Kuruk-tagh  to  the  south.     His  instructions  were  to 
Plan  for  LSI  Singh's  h  sin„.el.  the    n]jr  smajj  inhabited  place  in  those  truly  'Dry  Mount- 

surveys  In    Kuruk-tagh.  z>     >  j  I  j 

ains',  by  a  new   route  from  the  south-east  corner  of  the  Turfan  basin  61 

and  thence  to  start  triangulation  towards  Altmish-bulak  in  the  south-east  with  a  view  to 
securing,  if  possible,  a  connection  across  the  Lop  desert  with  the  easternmost  points  on  the 
K'un-lun  range  fixed  during  the  preceding  autumn.  Owing  to  the  incipient  season  of  dust 
storms  no  chance  for  sighting  those  distant  peaks  had  offered  during  our  stay  at  Altmish-bulak 
in  February,  1911.  But  experience  during  my  first  explorations  at  the  Lou-Ian  ruins  in 
December,  1906,  had  shown  the  possibility  of  such  rays  being  observed  under  particularly 
favourable  conditions.  At  the  same  time  the  rapidly  increasing  cold  gave  hope  that  after  Lai 
Singh's  arrival  at  Singer  and  the  establishment  of  a  triangulation  base  there,  the  season  would 
be  sufficiently  advanced  to  permit  of  the  difficulties  arising  from  the  want  of  drinkable  water 
further  east  being  overcome  by  the  use  of  ice  formed  on  salt  springs. 

Lai  Singh  carried  out  this  programme  with  his  accustomed  persevering  energy  in  the 
face  of  great  hardships  and  privations,  helped  once  again  by  that  ex- 
SinwToAltmlsli'bBkk.  Pei'ienCf,d  hunter  Abdurrahim  and  his  hardy  camels.  By  the  middle 
of  December  he  had  carried  a  system  of  triangles  from  his  measured 
base  near  Singer  to  Altmish-bulak.  °2  There  a  fresh  base  was  measured,  but  the  chance  of 
sighting  the  K'un-lun  range  south  was  vainly  awaited  for  a  week,  the  usual  desert  haze  and 
the  distance,  over  130  miles,  effectively  preventing  a  view.  Lai  Singh  then  moved  one  march 
further  south  to  the  salt  spring  of  Astin-bulak  and  after  again  waiting  under  still  more  tryin» 
conditions  of  extreme  cold  and  exposure  succeeded  at  last  on  December  23rd  in  sighting  a  por- 
tion of  the  distant  range.     Observations  were  made  from  both  ends  of  a  new  base  to  a  peak 

,i0  The  one-inch  scale  snrvey  extended  from  the  basin. 

Pichan  oasis  in  the  east   (Sheet  No.  31.  A.  3)  to  the  01  Kor  the  route  followed  from  Deghar  to  Arpish. 

vicinity  of  Altnn-mazar  in  the  west  (No.  28.  K. 3),  me-balak,  two  marches  N.  of  Singer,  see  Sheet  No.  28, 

and  from   about    lat.  43°  south  to   the  terminal  salt  B.  4.  C.  4.  D.  3. 

lake  bed  forming  the  deepest  portion  of  the  Turfun  «2  See  Sheet  No.  29.  B,  C.  2,  D.  3. 
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which  Lfil  Singh  believed  to  be  identical  with  t>k.l/75n  neur  Rash-kurghnn,  fixed  by  him 
more  than  a  year  earlier  at  the  eastern  end  of  his  K'un-lun  triangulation.  ,B  Thus  the  hoped- 
for  junction  between  this  and  the  Kuruk-ttigh   section  of  triangulation  seemed  achieved.  61 

Hy  December  24-th,  1915,  he  started  from  this  point  on  the  northern  edge  of  the  Lop 
desert  basin  north-eastwards  in  order  to  search  for  a  series  of  salt  springs 

Kxplcmiiion  .J  TOMfrn        ,  the  Russian    Asiatic  Trans-frontier  map  of  -40    versts  to  the 

ktnuk.ttish. 

inch,  in  the  unexplored  eastern  portion  of  the  Kuruk-tagh,  on  the  basis 

of  information   collected   by    Colonel    Kov.loff  in   1893  from    native   hunters.      Abdurrahlm's 

expert  guidance  enabled  Lai  Singh  to   reach  their  line  on   wholly  unsurveyed   ground.  m     Not 

satisfied  with  this  he  pushed  his  way  to  the  north-east  across  unknown  ground   devoid   of  even 

the  scantiest  vegetation,  until  the  complete  exhaustion  of  the  fuel  store,  needed  for  melting 

his  ice,   forced    him  to   turn   again   to  the   north-west  from  beyond   longitude  91°.  (1C     Altera 

number  of  marches  to   the  north  he  picked  up  an   old   desert   track  once   used   by  hunters   of 

wild  camels  from  Hami,  before  certain  salt  springs  had  dried  up,  and   followed  it  down   to  the 

salt  marsh  that  forms  the  deepest  part  of  the  Turf  an  basin.     He  then  carefully  surveyed  this 

terminal  marsh   moving  along  the  southern  shore  and  taking  observations  at  different  points 

with  the  mercurial  barometer.  67     These  have  made  it  possible  to  determine  its  depression  below 

sea-level  with  greater  accuracy  than  before  as  close  to  1000  feet  at  the  deepest  point. 

On   his   return   from   this   long  desert  expedition   which  for  the  hardships  faced  can 

scarcely  have  been  surpassed  even  in  the  annals  of  the  Survey  of  India, 

SurKuruk"t£ht0r"        LaI  Si,,8'h  allowed  himself  but  a  few  days'  rest  at  our  Kara-khoja  base, 

and  by  February  4th   set  out  afresh  for  the  Kuruk-tagh.     The  main 

task  I  had  in  view  was  the  extension  of  the  triangulation  from  the  Singer  base  westwards  to 

the  foot  of  the  T  ien-shan  near  Korla.      In  addition  as  much  as  possible  of  hitherto  unsurveyed 

ground  in  the  western  part  of  the  Kuruk-tagh  was  to  be  visited.     Hence  Lai  Singh's  route  to 

Singer   led   this   time   through   the   south-western    end  of   the  Turfan    basin    to  the   gorge   of 

Sn-bashi  and  from  the  station  cf  Ujme-dong  near  its  top  to  the  south-east.  "'' 

The  severest  cold  had  now  passed ;  also  the  Kuruk-tagh  to  the  west  of  Singer  proved 
less  arid.  But  the  dust-haze  raised  by  the  incipient  season  of  sand-storms  and  in  parts  the 
very  rugged  configuration  of  the  hill  ranges  proved  very  serious  obstacles  to  triangulation. 
Hence  Lai  Singh's  work  which  from  Azghan-bulak  on  the  Singer-Tikenlik  route  to  where  he 
regained  his  own  track  of  1907  near  the  Eljigan-dawan  lay  over  wholly  unsurveyed  ground,69 
was  not  completed  till  our  reunion  at  Korla  in  the  beginning  of  April. 

On  February  6,  1915,  I  sent  off  Afraz-gul  Khan  from  Kara-khoja  to  the  Lop  desert 
Supplementary  surveys  for  supplementary  surveys  in  the  easternmost  portion  of  the  once 
in  Lop  desert  and  occupied  Lou-Ian  region  and  along  the  dried-up  ancient  sea-bed  to  the 
-  ag  .  eagj.  an(j  sou^  0£  jj.      j  myself',  after  dispatching  my  large  convoy  of 

antiques  to  Kashgar  and  making  a  detailed  survey  of  the  important  site  of  Yar-khoto,  the 
earliest  capital  of  Turfan,  set  out  for  the  Kuruk-tagh  due  southwards  by  February  16th. 
Muhammad  Yakub  was  left  behind  to  complete  the  one-inch  survey  of  the  central  portion  of 
the  district. 

63  See  the  intersected  peak  marked   with  height  base  and  i'k.  1/75  K  being  right. 
of  13170  feet,  in  Sheet  No.  30.  D.  2.  The  coordinates  of  stations  and  points  in   both 

M  In  Major  K.  Mason's  notes  (see  below  Appen-  sections,  as  correctly  derived  from  the  observations 
dix  A)t  on  the  triangulation  executed  by  K.  B.  Liil  independent  of  that  connection,  are  shown  in  the 
Singh,  para.  2,  a  full  explanation  has  been  given  of  List  of  Latitudes,  Longitudes,  etc.,  of  Appendix  A. 
the  reasons,  derived  from  a  re-examinatinn  of  the  There  the  values,  wrongly  adjusted  owing  to  the  sup- 
computation  of  the  work  both  in  the  K'un-lnn  and  posed  connection,  are  also  given  to  aid  identification 
Kuruk-tagh  sections,  which  make  it  highly  probable  of  the  points  on  the  published  map  sheets, 
that  the  identification  of  the  point  Pk.  1/75  n  was  a  For  the  line  of  these  springs  from  Yetim-bulak 
fanlty.  There  an  account  will  also  be  found  of  the  northward,  but  rarely  visited  by  hunters  of  wild  ca. 
circumstances  which  previous  to  that  re-examination  mels  from  Deghar  and  Singer,  see  Sheet  No.  32.  A. 
had  led  to  some  of   Lai  Singh's  triangulated  stations  1-3. 

and  points,   particularly  in  the  northern  or   Kuruk-  68  See  Sheet  No.  32.  A.  1,  B.  1,  2,  O.  1. 

tagh  section,  being  shown  in  the  published    sheets,  *7  See  Sheet  No.  28.  C,  D.  3. 

Noi.  25,29,  with  valnes  adjusted  on   the  assumption  68  See  Sheets  Nos.  28.  A.  3,  4;  29.  A,  B.  1,  2. 

of  that  distant  connection   between  the  Astin-bulak  •*  See  Sheets  Nos.  29.  A,  B.  2;  26.  A.  1,  B-D.  2 
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I  reached  Singer  by  the  route  already  surveyed  in  1 1*07  and,  after  securing  there  Abdur- 
rahim's  youngest  brother  as  guide,  I  proceeded  westwards  to  examine  localities  where  traces 
of  earlier  occupation  were  reported.  Passing  thus  from  l"o-ch'eng-tzu  to  Shindi  1  was  able  to 
map  interesting  and  as  yet  unsurveyed  ground  in  the  mountains;  their  rugged  ranges  and 
deeply  eroded  valleys  were  in  striking  contrast  with  the  worn-down  uplands  met  in  the  Kuruk- 
tngh  further  east.  The  Khangol  peaks  passed  on  this  route  seemed  to  exceed  10,000  feet  and 
probably  represent  the  greatest  elevation  of  the  Kuruk-lagh.  '" 

I  then  made  my  way  south-eastwards  over  barren  gravel  plateaus  to  the  salt  spring  of 
Yardang-bulak  at  the  south  foot  of  the  Kuruk-tagh  and  by  the  second  week  of  March  entered 
the  waterless  desert  to  the  south.  Besides  exploring  certain  ancient  burial  grounds  I  complet- 
ed the  survey  of  the  Kuruk-darya,  the  dried-up  river-bed  which  once  carried  the  water  of  the 
Konche-darya  to  the  Lou-Ian  sites  and  the  ancient  delta  to  the  south.  "' 

The  day  after  my  return  to  Yardang-bulak  I  was  rejoined  by  Afraz-gul  whose  safe 
arrival  at  this  appointed  desert  meeting  place  I  had  been  eagerly  awaiting. 
idolig'diS'-'up'L'^tea  Some  anx'et\  al)out  the  safety  of  the  overdue  little  party  was  justified 
by  the  truly  forbidding  nature  of  the  ground  he  had  to  traverse  and  the 
length  of  the  strain  put.  on  our  brave  camels.  Afraz-gul  had  carried  through  the  difficult 
programme  laid  down  by  me  with  remarkable  completeness  and  intelligence,  his  success  on 
this  survey  alone  fully  justifying  the  award  to  him  two  years  later  of  the  Maegregor  Silver 
Medal  by  the  Intelligence  Department  of  the  Indian  General  Staff. 

Guided  by  a  third  brother  of  Abdurrahim  he  first  gained  Altmish-bulak  by  the  most 
direct  track  leading  due  south  of  Deghar.  7i  Thence  he  surveyed  certain  ancient  remains  in 
the  extreme  north-east  of  the  once-watered  Lou-Ian  area  for  (he  examination  of  which  I  had 
been  unable  to  spare  time  a  year  earlier.  Replenishing  his  supply  of  ice  from  the  salt  springs, 
he  struck  out  to  the  south-east  for  the  point  where  my  explorations  of  the  preceding  year  had 
shown  the  ancient  Chinese  route  from  Lou-Ian  to  Tun-huang  to  have  entered  the  salt-encrusted 
bed  of  the  Lop  sea.  73  From  there  lie  traced  its  shore-line  to  the  south-west,  making  plenty 
of  interesting  observations  on  inlets  and  terminal  flood-beds  onee  carrying  water  from  the 
Kuruk-darya.  Finally  he  reached,  at  Chaiuut-kol,  the  northern  edge  of  the  area  in  which  the 
spring  floods  of  the  dying  Tarim  spread  themselves  out  to  undergo  rapid  evaporation  in 
lagoons  and  marshes.  *'*  He  arrived,  as  I  had  intended,  just  before  the  usual  inundation  could 
interfere  with  his  progress  to  ground  affording  some  scanty  grazing   for  his   hard-tried  camels. 

After  a  few  days'  rest  he  turned  northwards  into  the  wind-eroded  desert  and  striking 
r,  .        ,       .    ,     the  line  of  the   southernmost  branch   of  the 'Dry  River 'traced   more 

Crossing  from    termliitil 

Tarim  mnivhrs  tu 'Dry     remains  of  the  ancient  settlement  discovered    along    it    a    year    before. 
lvei'  Finally  after  crossing  my  route  of  December,  1900,   in  an  area  of  for- 

midable dunes,  he  gained  the  main  riverine  belt  of  the  Kuruk-darya  along  the  foot  of  the 
outermost  Kuruk-tagh.  '"  From  this  exceptionally  difficult  exploration  which  had  kept 
Afraz-gul  and  his  three  plucky  companions  from  contact  with  any  human  being  for  a  month 
and  a  half,  he  brought  back,  besides  interesting  archaeological  finds,  an  accurate  plane-table 
survey  and  careful  records  of  topographical  details  such  as  1  could  not  have  hoped  for  from  any 
of  my  surveying  assistants  employed  on  this  or  my  previous  expeditions. 

From  Yardang-bulak  we  moved  westwards  to   the   point   known    as   Ying-p'an    where 

the  ancient  bed  of  the  Kuruk-darya  is  crossed  by  the  Turfan-Lop  track. 

'xp inra  ions  near         There  a  short  halt  was  made  in  order  to  explore  interesting  remains  at 

jLLn±?-0  an,  *  * 

and  near  a  fortified  station  situated  at  the  debouchure  of  the  dried-up 
stream  of  Shindi  and  occupied  during  the  early  period  when  it  guarded  the  ancient  Chinese 
high  road  from  Lou-Ian.     The  same  opportunity  was  used  also  for  surve}'ing  the  belt  of  drift- 

70  bee  Sheets  Nos.  29.  A.  J,  2,  15.  1  ;  25. 1>.  2.     The  marked  by  Camps  C.  ccxxxvii  a  —  ccxliv  a,  see  Sheets 

hypso metrical  height  measorements  taken  by  me  on  Koa.  32.  A.  3,  4,  H.  3;  29.  Ii.  4;  30.  C.  1.     The  details 

this  roote  had  not  been  worked  out  at  the  time  when  of  Afroz-gul's  plane-table  traverse  are  on  this  route  as 

these  map  sheets  were  compiled.  on  all   his  independent  surveys  supplemented   by  a 

?i  See  Sheet  No.  2i».  A.  2,  3,  15.  3 ;  cf.  above  p.  28.  full    and  exact  record   of  topographical  features  in 

Ti  S  e  Sheets  Nos.  28.  U.  3,4;  29.  !>.  1,2.  the  form  of    a  route  report  in    Urdn  from   which   I 

?3  See  I'beet  No.  32.  A,  B,3;  cf.  above  p.  30.  hope  to  publish   extracts. 

?4  For  Afruz-gul'g  route    from    Altmish-bulak    as  la  bee  Sheet  No.  29.  A,i5. 3,  C.  3,4. 
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sand  to  the  west  und  south  in  which  lie  the  dry  beds  marking;  the  connection  between  the 
Kuruk-darya  and  the  present  course  of  the  Konclie-dary/i.  7li  Tin's  area  is  of  particular  hydro- 
graphical  interest  as  it  witnessed  the  change  which  sometime  after  the  middle  of  the  third 
century  \.  i>.  caused  the  waters  of  the  Konehe-daryA  and,  perhaps,  a  Tarim  branch  united  with 
it,  to  abandon  the  Kuruk-darya  bed  and  the  easterly  direction  towards  Lou-Ian  (or  a  south- 
easterly course  and  the  subsequent  junction  with  the  Tarim.  '" 

From  Ying-p'an  I  sent    AlrAz-gul   to  Tikenlik   to  survey   the  main    Lop-Kara-shahr 

route  along  branches  of  the  Tarim  and  across  the  Inchike-darya  to  the 
Survey  from  M>ry         |)(JW  s(,tt|ellient  0f  Kara-kum   on  the   Konche-darya.      lie  subsequently 

surveved  the  course  of  the  latter  river  as  far  as  Korla.  "*  I  myself 
proceeded  to  this  place  by  Dr.  Medin's  interesting  desert  route  of  ISUti  along'  the  line  where 
the  gravel  glacis  stretching  down  from  the  foot  of  the  Kuruk-tagh  overlooks  the  riverine 
belt  of  jungle  extending  along  the  left  bank  of  the  Konche-darya.  This  route,  now  water- 
less almost  throughout  for  a  length  of  about  a  bundled  miles,  is  marked  by  a  series  of  ruined 
towers  and  watch-stations  which  my  explorations  have  proved  to  date  back  to  approximately 
the  same  period  as  the  construction  of  the  'f  un-huang  Limes  (end  of  2nd  century  h.  a). 
Tliev  clearly  mark  a  continuation  of  the  ancient  Chinese  high  road  na  Lou-Ian. 

By  the  end  of  the  first   week  of  April   our  four   lines  of  survey  had  been   successfully 

brought  to  their  appointed  meeting  point  at  Korla,   the  flourishing  oasis 

Parlies  re-united  at        ■    t]     nort|,_eastel.n  corner  of  the  Tarim  basin,  Muhammad  Yakub  having 
Korla. 

rejoined   from  the   Turfan  side  after  a  survey  of  the   southern   shore    of 

the  Baghrash  lake.  n  We  then  set  out  in  three  separate  parties  for  the  long  journey  west- 
wards with  Kiishgar  as  our  common  goal.  Lai  Singh's  task  was  to  keep  close  to  the  T'ien- 
shan  and  to  survey  as  much  of  its  southern  main  range  as  the  early  season  and  the  available 
time  would  permit.  Muhammad  Yakub,  with  most  of  our  brave  camels,  was  sent  southwards 
across  the  Konehe  and  lnchike  rivers  to  the  Tarim,  m  with  instructions  to  survey  its  present 
main  channel  to  the  vicinity  of  Abad  in  the  Yarkand  district. 

My  own  antiquarian  tasks  obliged  me  to  keep  in  the  main  to  the  long  line  of  oases 
which  fringes  the  southern  foot  of  the  T'ien-shan  and  through  which  since  ancient  times  the 
chief  trade  and  militaiy  route  of  the  Tarim  basin  has  always  passed.  Well-known  as  is  this 
high-road,  over  which  lay  most  of  my  journey  to  Kashgar,  some  900  miles  in  length,  yet  its 
detailed  survey  proved  of  distinct  interest  by  the  light  thrown  both  on  its  physical  and  historical 
geography. 

By  detaching  Afraz-gul  wherever  the  need  of  inspecting  old  remains  off  the  main  road 

rendered  this  advisable,    it  became  possible  to  survey  also   portions  of 

""Kucha""'  *'le    scrub-covered     desert     southwards     before     reaching     Kucha    on 

April  14-th.  M     Three  busy  weeks   spent,  within  and    around  this    great 

oasis,   important  both  on   historical  and   archaeological   grounds,  enabled  me  with  Afraz-guFs 

efficient  help  to  survey  in  some  detail  both  its  present  cultivated  area  and  that  which,  by  the 

evidence  of  the   numerous  ancient   sites  scattered  in  the  scrubby   desert  from   south-east  to 

south-west,   must  have  once  formed  part  of  it.  "-'     Apart  from  archaeological   finds  of   interest, 

these   surveys    have  furnished   clear  evidence  of  'desiccation'.     They  have  shown  that    the 

volume  of  water  available  for  the  irrigation  needs  of  the  oasis  from  the  Kucha  and   Muz-art 

rivers  has  considerably  decreased  within  historical  times. 

The  centre  of  the  Kucha  oasis  was  touched  also  by  the  survey  of  Lai  Singh    who  from 

LSI  Singh's  surveys        Korla  had  kept  as  close  to  the  T'ien-shan  as  transport  and  other  condi- 

alougT'ien-shanto         tions  would  permit.      From    Yangi-hissar  he   had  succeeded  in   reachino- 

the  top  of  the  Kara-dawan  pass,  still  covered  bv  deep  snow,  over  which 

"•  See  Sheet  No.  26.  C,  D.  3.  Kuruk-daryfi  bed  the  water  needed  for  irrigation   in 

"  For  an  important  early  Chinese  record  bearing  tho  Lou-Ian  area, 
on  the  former  course  of  the  Konche-daryu  towards  •»  See  Sheets  Nus.  25,  A.  2,  B,  C.  3;  21.  D.  1. 

Loo-Ian,  cf.  my  comments  in  Serindia,  i.  pp.  420  sqq.  '9  See  Sheet  No.  25.  A   B.  1. 

There  also  I  have  discussed  the  hydrographic  facts  "»  See  Sheet  No.  21.  1).  ]-3. 

underlying  the  story  related  in  the  same  text  about  »'  fieo  Sheets  Nos.  21.  A-D.  1 ;  17.  C  D.  1  2. 

a  barrage  which  appears  to  have  been  constructed  in  ss  See  Sheet  No.  17.  A-D.  1  2. 

the  second   century  A.  D.   in   order  to  assure  to  the 
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a  route  loads  to  tlio  high  Yulduz  plateau.  *'  From  Kucha  lie  proceeded  again  northwards 
and  keeping  throughout  along  the  line  of  the  highest  localities  with  cultivation,  many  of 
thera  never  surveyed  before,  made  his  way  to  whore  the  Muz-art  river  debouches  from  the 
mountains  into  the  basin-like  district  of  Bai.  He  then  ascended  the  river  to  its  headwaters 
below  the  ice-clad  T'ien-shan  in  the  vicinity  of  the  great  Tingri-khan  peak.  Notwithstand- 
ing the  heavy  winter  snow  still  covering  the  glacier  approach  to  the  Muz-art-dawan  lie  pushed 
up  to  within  about  a  thousand  feet  of  the  top  of  the  pass;  the  summit  of  it  was  quite 
impracticable  at  this  early  season.  "*  When  coming  to  meet  me  at  Ak-su  he  had  to  follow 
the  route  already  surveyed  in  1907,  none  other  being  available. 

I    mvself  after   visiting  a  number  of  interesting   Buddhist  sites  in  the   district  of   Bai 
away  from  the  high  road   which    crosses  it,   reached  the   'Old  Town'  of 

Surveys  between  Kuchii     Ak         on    M        17th.     At    Kara-vulghun,    two    marches   to   the    east, 
and  Kashgar.  J  ^ 

Afraz-gul   had   rejoined   me.     From    Kucha  he  surveyed    an   old   and 

more  direct  track  through  the  scrub-covered  desert  belt  along  the  foot  of  the  barren  hill  range 

fringing   the    Bai    basin.  "''     During    my    two  days'    halt  at    Ak-su    I  was  able  to    secure  the 

needful  official   help  and  the  guidance  which  enabled  La!   Singh  to   proceed  to   Kashgar  by  a 

new  route   leading  over   ground  almost  wholly   unsurveyed.      It  took  him    through  and   along 

the  utterly  arid  hill  ranges  which  form  the  southern  and  outermost  rampart  of  the  T'ien-shan, 

first  to  the  small  oasis  of  Kelpin  and  then  past  the  Kirghiz   winter  grazing  grounds  of    Kara- 

jol  to  Kalta-yailak,  the  north-eastern  output  of  Kashgar  cultivation.  Wi 

I    myself   was   obliged  to  proceed  to    Kashgar  by    forced    marches   in    order   to  secure 

adequate  time  for  manifold  and  urgent  labours,    and  had  hence   necessarily  to  follow  the  main 

road  via  Maral-bashi.     My  regret  at  this  necessity  was  tempered  by  the  fact  that  this  journey 

of   close  on  300   miles   covered  in  eleven  days  made  it  possible  to  complete   our  survey  of   the 

northern  main  trade  route  of  the  Tarim  basin  right  through  to  its  western  terminus.  w 

I  reached  Kashgar  on    May    31st   and   was   during   the   following   five    weeks   kept 

incessantly   busy  at  the   British   Consulate  General   with  the  careful 
Stay  at  Kashgar.         repacking  of  my  collection  of  antiques  (eighty  heavy  eamel-loads  in  all) 

for  dispatch  to  India;  I  had  also  to  prepare  for  my  own  journey  across 
the  Russian  Pamirs  to  Bokhara  territory  and  Persia.  Within  a  week  of  my  arrival  I  was 
rejoined  by  Lai  Singh  and  after  a  fortnight  also  by  Muhammad  Yakub  who  had  safely 
effected  his  long  journey  along  the  left  bank  of  the  Tarim  from  west  of  the  Inchikc  junction 
to  above  Abad.  88 

The  inundations  caused  by  the  spring  floods  had  considerably  impeded  his  progress  and 

confined  his  plane-table  work,  somewhat  rough  as  was  usually  the  case 
snrve^alon'^  Tarim  R       "hen  carried  on  by  him  independently,  to  the  close  vicinity  of  the  track 

followed  from  one  riverine  shepherd  station  to  another.  The  defects 
inherent  to  a  plane-table  traverse  of  such  length  from  the  accumulation  of  errors  in  distance 
estimates,  etc.,  could  fortunately  be  checked  by  reference  to  previously  surveyed  route  lines 
which  crossed  or  touched  this  traverse  at  a  number  of  points  between  Shahyar  and  Merket. 
During  the  remaining  weeks  of  my  stay  at  Kashgar  the  surveyors  were  kept  fully  occupied 
by  the  preparation  of  tracings  from  the  many  plane-table  sheets  (157  in  all  )  which  our 
combined  surveys  had  yielded. 

The  completion  of  all  my  arrangements  allowed  me  by  July  6,  1915,  to  leave  Kashgar 

83  See  Sheet  No.  20.  A.  4;  for  Lai  Singh's   rontt  A.  2.  B.  1,  2.  C,  D.  1. 

from  Korla  to  Knchii,  see  Sheets  Nos.  21.  A-D.  1 ;  17.  I  must  regret  that  the  rapidity  of  the  journey 

C,  1).  1.  and  the  difficulty  about  water  at  that  advanced  sea- 

84  See  Sheet  No.  11.  A,  B.  I.  Lai  Singh's  route  son  rendered  it  impossible  to  search  in  the  desert 
from  Kacha  to  the  Mnz-art  river  is  shown  by  hheets  northward  of  the  stages  between  Chilan  and  Chadir- 
Nos.  17.  A,  B.  1;  16.  A,B.  4;  12.  B-D.  1.  kol  (Sheet   No.  7.  B,  C.4)    for   remains  of  the    line 

85  For  Afriiz-gol'sronte,  see  Sheets  No*.  17.  A.  1,2;  which  the  Chiuese  high  road  is  likely  to  have  follow- 
12.  B-D.  2;  for  my  own  between  Kacha  and   Ak-sn,  ed  in  ancient  times;  ef.  above  p.  26. 

see  Sheets  Nos.  17.  A,  li.l;12.  A,  B.2,  C,  D.  1,7.  D.2.  8  See  Sheets  Nos.  21.   A-D.  2,  3;  17.  A-D.  2,  3; 

80  See    Sheets    Nos.    7.  A,  B.  4,    C.  3,    I).  2,  3;  4.  12.  A.  4,    B.   3,4,  C.  3.  D.  3;  7.  D.  4;    8.  A.  1,  2,    B,  C. 

B-D.  4;  6.   A,  B.  1.  I,  5.  D.2,  3. 

87  See  Sheet  No.  7.  C.  3,  4,  D.  2, 3 ;   8.  A,  B.  1 ;  5. 
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for  the  mountains  westwards.     But  the  summer  Hoods  in  the  K'un-lun 

Survey  towards  Kish.      va|)evs  w0„u  llot.  a]]ow  the  valuable  convoy  of  antiques  to  be  started   at 
gar  K.  uesdwnters.  *  ^  i 

once  towards  the   Kara-koiam    and    fjeh.      1    was   therefore   able   to   let 

Lai  Singh  to  whose  care  I  had  <o  entrust  it,  set  out  meanwhile  with  me  for  a  survey  of  the 
high  snowv  mountain  chain  which  continues  the  Miz-tagh-ata  range  to  the  headwaters  of  the 
Kashgar  river  south-east,  of  the  Alai.  We  separated  at  Opal  whence  Lai  Singh  made  his 
way  round  the  northern  end  of  that  chain  to  the  great  Pamir-like  valley  of  Moji  bordering 
the  watershed  towards  the  Great  Kara-kul  and  Eang-kul  Lakes  on  the  Russian  Pamirs.8''' 
By  descending'  this  valley  to  below  Kun-tigmaz  he  connected  his  survey  with  the  work  effected 
in  1900  from  the  Muz-lagh-ata  side  and  thus  practically  completed  our  mapping  along  the 
Chinese  portion  of  the  Pamirs.  Crossing  thence  the  high  I'lugh-art  pass,  Hanked  by  a  mag- 
nificent glacier,  he  rejoined  me  for  final  instructions  at  the  mountain  camp  of  Bostan-arche ,J0 
where  much  urgent  writing  work  had  detained  me  before  my  start  from  Chinese  soil. 

The  short  journev  which  carried  me  thence  to  the    Russian    Pamir   frontier   below   the 
Kizil-art  pass,  lay  mostly  along  Lai  Singh's  recent  route  and  offered   no 
Ket"oLidiTey0rS       opportunity   for   fresh    topographical    work.      Lai    Singh    himself   after 
taking  charge  of  the  big  convoy  of  antiques  at  Kashgar,  was  obliged  to 
proceed  with  it  to  Yarkand  and  thence  to  follow  the  usual  caravan  route  which  leads  to  Ladak 
via  Kok-yar.     Beyond  the  latter  place  the  ground  had  remained  outside  the  area  of  our  pre- 
vious surveys.     Plane-table  work  was  therefore  resumed  here  by  Lai  Singh  and  carried  across 
the  Tiznaf  river  headwaters  and  the  Yangi-dawan  to  the  uppermost  Yarkand   river  and  finally 
to  the  Indian  frontier  on  the  Kara-koram  pass."1 

His  constant  personal  supervision  was  needed  to  assure  safe  transit  for  the  many  loads 
of  precious  and  often  very  fragile  antiques  on  these  marches,  with  their  frequent  river  crossings 
and  other  risks,  and  the  complete  success  with  which  this  difficult  task  was  carried  through 
sufficiently  explains  why  the  survey  work  was  here  necessarily  limited  to  what  could  be 
accomjjlished  while  keeping  to  the  route  line. 

The  survey  operations  of  my  third  expedition  thus  completed   had   extended,  as  far  as 

work  in  Chinese  territory  was  concerned,  over  a  period  of  exactly   two 

*  operation"' J  years.     Though  their  duration  was  thus  about  four  months  shorter  than 

the  corresponding  period  of  my  second  journey  yet  the  area  covered  by 

our  surveys  of  1913-15  was  if  anything  even   more  extensive  than   before.     This   result  was 

very  largely  due  to  the  indefatigable  energy  displayed  by  R.B.  Lai  Singh. 

It  was  hence  a  special  satisfaction   to   me  to  see   his  services   to  geography  on   this 

expedition   duly   recognized   by  the  award  of  the  Cuthbert  Peek  Grant 

Tej-ors'selwces0'        ot  tlie  ^oyal  Geographical  Society  in  1910,  and  those   he  had   rendered 

to  the  Survey  of  India  during  37  years  of  work  in  fields  as  widely 

apart  as   Arabia,  Persia,   the  Indian   N.W.    Frontier,   Tibet  and   China,   by  the  grant  of  a 

valuable  Jagir  which  the  Government  of  India  bestowed  upon  him  on  his  retirement  in  fill 9. 

The  equally  zealous   help   I   had   received   from   Afraz-gul  Khan  and  the  special  aptitude  for 

topographical  work  which  he  had  proved  on  this  journey,  led  to  his  appointment   in    1918  as 

Sub-Assistant  Superintendent  in   the  Survey  of  India  and  received  due  acknowledgment  also 

by  the  bestowal  in  1917  of  the  Macgregor  Silver  Medal  for  Military  Surveyors. 

89  See  S  leet  No.  2.  A-O.2.  »i  For  lhe  route  from  K6k.Tar>  scc  sheet  No  6 

80  SeeSaeetNo.2.  U.C.2  3.  0. 1-3, 1).  4;  9.  A.  4;  10.4. 1. 


CHAPTER  II 

THE  REGIONS  SURVEYED 

Section  I. -THE  TARIM  BASIN  AND  ITS  MOUNTAIN  RAMPARTS 

In  the  introductory  remarks  reference  has  already  been  made  to  the  decision  arrived  at 
after  my  return  from  the  third  expedition  in  the  spring  of  1916  that  its  topographical  results 
should  be  published  in  the  form  of  maps  embodying  also  the  surveys  of  my  previous  Central- 
Asian  journeys.  This  decision  was  due  mainly  to  the  fact  that  the  great  extent  of  the  new 
survets  and  the  care  which  had  been  taken  to  fill  up  gaps  left  by  the  preceding  ones  had 
rendered  it  possible  to  use  the  accumulated  materials  for  the  preparation  of  maps  which  could 
serve  as  comprehensive  cartographic  representations  of  certain  vast  and  yet  well-defined  regions 
of  innermost  Asia.  Great  as  is  the  area  of  these  regions,  yet  a  striking  uniformity  of  physical 
features  prevails  within  each  of  them.  The  consistency  of  the  methods  employed  throughout 
our  surveys  in  the  field  and  in  the  cartographic  record  of  their  results  is  bound  to  bring  out 
these  characteristic  features  of  each  region  in  a  way  specially  useful  to  the  geographer,  and  in 
this  may  be  found  compensation  for  whatever  defects  and  lacunae  may  appear  in  these  maps 
prepared  from  'reconnaissance  surveys'  and  without  the  help  of  extraneous  materials. 

This  memoir  is  in  no  way  intended  to  include  a  systematic  treatment  of  the  geography 
of  any  of  those  regions.  But  a  brief  indication  of  the  limits  of  each  of  them  and  of  the  chief 
physical  features  determining  their  geographical  character  may  usefully  precede  a  description 
of  the  methods  followed  in  preparing  the  maps. 

Starting  from   the  west,  we  have  first  the   great  meridional   mountain  chain,  the  Imaos 

of  the  ancients,  which  divides  the  elevated  region  of  the  Pamirs  from 

Meridionalj»nge  of        the  huge  dl.ainageiess  basin  of  the  Tarim.     Sheets  Nos.  2,  3  show  the 

main  portions  of  that  chain  which  lie  between  the  headwaters  of  the 

Kashgar  river  in  the  north  and  the  easternmost  Hindukush   in  the  south.     While  the  high 

snowy  range  of  Muz-tagh-ata  and  those  of  Kongur  and   Ulugh-art  continuing  the  chain 

northward,  are  adjoined  on  the  west  by  open  Pamir-like  valleys,  the  rivers  draining  the  latter 

as  well  as  the  eastern  slopes  of  the  ranges  all  descend  towards  the  Tarim  basin  in  deep-cut  and 

extremely  narrow  gorges,  shown  on  the  maps  along  the  courses  of  the  Gez,  Kara-tash  and 

Tash-kurghan  rivers.     The  ranges  themselves  break  up  eastwards  in  mazes  of  deeply  eroded 

arid  hills.     These  rise  abruptly  above  the   wide  piedmont  gravel  glacis   which   everywhere 

fringes  their  foot,  and  form  the  western  rim,  as  it  were,  of  the  great  basin  proper. 

This  basin  slopes  gently  away  eastwards  to  its  deepest  part  within  the  bed  of  the 
dried-up  Lop  sea.  Even  here  it  does  not  appear  to  sink  below  an 
Extent  of  Tirim  basin,  elevation  of  about  2,000  feet.  Its  whole  drainage  is  collected  in  the 
Tarim  river  and  is  ultimately  lost  in  the  marshes  of  Lop-nor  which  now 
occupy  the  western  extremity  of  that  ancient  sea.  From  the  plain  around  Kashgar  at  its 
westernmost  limit  to  the  easternmost  inlet  of  the  salt-encrusted  bed  of  the  ancient  Lop  sea, 
the  greatest  length  of  the  Tarim  basin  stretches  over  some  850  miles.  Its  greatest  width, 
from  the  alluvial  fan  of  Kucha  in  the  north  to  the  foot  of  the  K'un-lun  glacis  south  of  Niya, 
is  not  less  than  about  330  miles. 

On  the  south  this  huge  drainageless  area  is  bordered  throughout  by  the  northernmost 

chain  of  the  mighty  mountain  system  of  the  K'un-lun  and  by  the  spurs  it 

K'un-lun  range.  sends  down  towards  the  plains.     Carrying  perpetual  snow  on  its  crest  line 

for  almost  the  whole  of  its  length,  this  great  rampart  of  the  northernmost 

K'un-lun  is  broken  through  by  the  Yarkand  river,  the  main  feeder  of  the  Tarim,  and  a  number* 

of  other  considerable  rivers,  such  as  those  of  Khotan,  Keriya  and  Charehan,  all  of  whieh  have 

their  sources  further  south.     But  all  their  valleys  and  those  directly  descending  from  the  main 

range  are  extremely  confined,  and  nowhere  within  these  high  barren  mountains  do  we  meet 

with  cultivable  areas  of  any  size. 
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For  the  western  and  higher  portion  of  this  mountain  rampart  which  rises  to  peaks  of 
over  23,000  feet,  the  Sheets  Nos.  6,  9, 10,  14,  15  afford  ample  cartographical  materials.  To 
the  east  of  the  Keriya  river  the  character  of  the  chain  overlooking  the  Tarim  basin  does  not 
change;  but  its  width  is  reduced  and  the  elevated  Tibetan  plateaus  approach  it  closer  from  the 
south.  Throughout  the  whole  length  of  the  chain  the  foot  of  its  northern  slopes  is  formed  by 
a  <rlacis  of  piedmont  gravel,  attaining  in  parts  a  width  of  40  miles  and  more,  and  everywhere 
utterly  sterile. 

On  the  north  the  basin  of  the  Tarim  is  enclosed  by  the  great.  T'ien-shan  chain.     In  the 

west  it  meets  the  meridional  range  above  mentioned  near  the  Alai  and  the 

rian-tlian  r:i;t.  headwaters'.of  the  Kashgar  river.     Thence  it  stretches  away  unbroken  to 

its  north-easternmost  coiner  near  Korla  where  the  Konche-daryii,  fed  by 

the  Baghrash  lake,  enters  the  plains  (Sheets  No.  24,  X»5).      North  of   Ak-su,  the   T'ien-shan 

attains  its  culminating  point  in  the  great  peak  of  Tengri-khiin  (Sheet  No.   11).      Thence 

eastwards  a  branch  of  the  main  chain,  gradually   diminishing   in  height,  forms  the  enclosing 

wall  of  the  basin.     To  the  west  of  Ak-su  a  series  of  outlying  lower  ranges  intervenes  between 

the  main  chain  and  the  plains  (Sheets  No.  4,  5,  7). 

While  our  survevs  show  this  portion  of  the  northern  rim  in  some  detail,  east  of  Ak-su 
they  were  confined  mainly  to  the  southern  slopes  of  the  range  immediately  overlooking  the 
basin  (Sheets  No.  16,  17,  20,  21).  Nevertheless  they  suffice  to  bring  out  certain  characteristic 
differences  between  this  northern  mountain  border  and  the  K'un-lun.  Among  them  I  may 
mention  the  much  smaller  width,  or  complete  absence,  of  the  gravel  glacis  at  the  foot  of  the 
T'ien-shan,  and  the  less  arid  character  of  the  main  range  as  demonstrated  by  the  presence  of 
conifer  forest  in  a  number  of  valleys  on  its  southern  slopes.  J  Both  these  facts  bear  evidence 
to  the  influence  asserted  by  the  far  moister  climatic  conditions  which  prevail  north  of  the 
T'ien-shan. 

Beyond  Korla  the  desert  uplands  of  the  Kuruk-tagh,  the  'Dry  Mountains',  take  the 
place  of  the  T'ien-shan  as  the  border  of  the  Tarim  basin  both  to  the 
I)Kuni™ii«<h  °  north  and  north-east.     The  character  of  this  barren  succession  of  much- 

decayed  parallel  ranges  with  wide  gravel-filled  valleys  and  drainageless 
basins  between  them,  is  adequately  illustrated  by  the  surveys  embodied  in  Sheets  No.  25,  28, 
J  9,  32.  What  scanty  moisture  ever  reaches  the  southern  slopes  of  the  Kuruk-tagh  and 
escapes  evaporation  on  its  wide  gravel  glacis,  descends  in  wide  flood-beds  to  the  Konehe-darya 
and  its  ancient  continuation  eastwards,  the  Kuruk-darya  or  'Dry  River',  which  once  carried  its 
waters  to  the  Lou-Ian  area.  The  aridity  of  the  Kuruk-tagh  steadily  increases  eastwards  until 
at  about  longitude  91°  even  the  rare  salt  springs,  which  rendered  its  exploration  possible,  are 
no  longer  encountered. 


Sbction  II.— THE  TAKLAMAKAN  DESERT. 


Within  the  Tarim   basin   enclosed  by  the  mountain  barriers  briefly  described  above, 


Central  desert  of 


we  may  conveniently  distinguish  four  main  regions.  By  far  the 
"drtft-randL  C'  largest,  and  perhaps  the  best  defined,  comprises  the  huge  central  area 

of  bare  drift-sand  desert,  popularly  known  as  the  Taklamakan.  Its 
borders  to  the  west,  north,  and  east  are  roughly  determined  by  the  belts  of  vegetation 
accompanying  the  Tiznaf,  the  Yarkand  and  the  Tarim  rivers,  the  last  being  the  name 
generally  given  to  the  Yarkand-darya  after  receiving  the  rivers  of  Kashgar,  Ak-su  and 
^Khotan.  The  dune-covered  area  has  outliers  beyond  these  riverine  borders  in  a  number  of 
places.  But  only  two  of  these,  both  at  the  extreme  ends  of  the  central  area,  are  sufficiently 
large  to  deserve  here  special  mention.  In  the  west  we  have  the  moving  sands  of  Ordam- 
padshah  stretching  from  the  vicinity  of  Yangi-hissar  to  the  left  bank  of  the  Yarkand  river 

1  8«  Sheet  No.  12.  B,  C.  ]  ;    16.  B.  4;  20.  A,  B.  4. 
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(  Sheet  No.  5  ) .  In  tho  east  a  zone  of  high  and  utterly  barren  sand-ridges  spreads  beyond  the 
Tarim,  filling  a  big  triangular  space  between  the  foot  of  the  Kuruk-tagh  and  the  belt  of 
wind-eroded  desert  along  the  western  shores  of  the  ancient  salt-encrusted  Lop  sea  bed 
(Sheets  No.  25,  529,  30). 

In  the  south,  the  border  of  the  Taklarnakan  lies  along  the  northern  ends  of  the  oases, 

mostly  small,  which   line  at  intervals   the  foot   of  the   K'un-hin    glacis 
HO''ltktamk!'nr  °f         from  Karghalik  to  Niya  (Sheets  Nos.  6,  9,  1 4, 1 9).   Further  east  this  line 

finds  its  continuation  in  patches  of  sandy  jungle  intermittently  watered 
by  rivers  of  small  size  and  extending  below  that  gravel  glacis  (  Sheets  No.  19,23  )  as  far  as  the 
small  oasis  of  Charchan.  From  there  onwards  to  the  vicinity  of  Lop-nor  the  narrow  belt  of 
vegetation  which  accompanies  the  Charchan  river  right  down  to  its  junction  with  the  Tarim 
forms  the  well-marked  border  of  the  Taklarnakan. 

With   the   exception  of  the   Khotan-darya,  not  one  of  the   numerous   rivers  descending 

from    the   snowy    K'un-lun    succeeds    in    making   its  way   through   the 
'Terminal  oases.  '  Taklarnakan.     All   the  rest  are  lost  in  this   'sea  of  sand'  at  a    greater 

or  lesser  distance  from  the  line  occupied  by  the  existing  oases  or  by 
areas  of  coarse  desert  vegetation.  But  within  historical  times,  as  proved  by  remains  dating 
from  the  third  century  A.  D.  onwards,  a  number  of  these  terminal  river  courses  carried  a 
greater  volume  of  water  and  permitted  ground  to  be  cultivated  lying  considerably  further 
north  than  the  present  'terminal  oases'.1  My  explorations  of  such  ancient  sites  abandoned 
to  the  desert  led  to  extensive  surveys  in  this  southern  portion  of  the  Taklarnakan,  and  these 
were  supplemented  by  others  along  the  routes  followed  right  across  it  from  the  Taiim  to  the 
Keriya  river  delta  and  along  the  bed  of  the  Khotan-darya.  2 

The  topographical  record  of  these  travels  in  the  Taklarnakan   illustrates  in  a  striking 

manner  the  uniformity  prevailing  in  the  character  of  this  huge  desert. 
'  hySiC^oI™t DreS  "f        "Whether  the  traveller  enters  it  from  the  edge  of  cultivated  ground  in 

oases,  or  from  the  jungle  belts  along  river  courses  and  in  tracts  where 
subsoil  drainage  from  the  mountains  approaches  the  surface  again  at  the  foot  of  the  gravel 
glacis,  he  first  passes  through  a  zone  with  desert  vegetation,  mostly  in  the  shape  of  tamarisks, 
wild  poplars  and  reeds,  surviving  amidst  low  drift-sand.  A  very  peculiar  and  topographically 
interesting  feature  of  this  zone  consists  of  'tamarisk-cones',  hillocks  of  conical  form  and 
often  closely  packed,  which  the  slow  accumulation  of  drift-sand  around  tamarisk  growth  has 
in  the  course  of  centuries  built  up  to  heights  reaching  fifty  feet  and  more.  3  Further  out  in 
the  Taklarnakan  only  shrivelled  and  bleached  trunks  of  trees  or  sand-cones  with  dead  tamarisk 
growth  emerge  from  the  dunes,  until  finally  these  too  disappear  among  high  and  utterly  bare 
ridges  of  sand.  4 


Section  III.— THE  OASES  OF  THE    TARIM  BASIN. 


The  areas  left  between  the  Taklarnakan  and  the  encircling  mountain   ranges  to  the 

north,  west  and  south  have  geographically  so  much   in   common   that  they   might  well  be 
treated  as  one  region.     If  I  prefer  here  to  separate  the  western  and  northern  margins  of  the 

1  See,  e.g.,  Sheet  No.    14.  C.  1  for  the   Dandun-  here  to  irention  that  while  the  shape  of  individual 

oiiiksite;  H.B,  C.  2  for   the  ancient  sites  north  of  dnncs  conforms  to  the  prevailing  wind-direction,  the 

Chira-Domoko  line;  18.  B.  4  and  19.  H.  1  for  the  site  big  hill-like   ridges    (damans),  into   which   they   are 

beyond  the  Niya  river  end;  19.  D.  1  for  tho   Endere  heaped   at  intervals,   according  to  my  observations, 

site.     Cf.  also  above  pp.  8  sq.,  14  sq.,  19  sq.  seem  generally  to  stretch  parallel  to  those  river-beds 

3  Cf.  above  pp.  19  so..,  27.  which  lie  nearest,  whether  still  receiving  water  or  dry 
8  liegavding  the  representation  in   the  maps  of  since  long  ages.   See  for  snch  high  Dawilns  parallel  to 

these 'tamfirisk -cones '  and  of  desert  vegetation,  iiv-  rivi  r  courses,  e. p.,  Sheet  14.  B.  2,  C.  1,  2,  D.  1-3;  17.  A. 

ingordead,  seo  below    Chap.  111.  sec.  ii.  4;  18.  A.  1-3;  19.   B-D.  1 ;  29.U.4;  30.A.  1.  Cf.  also 

4  Abont  the  formations  shown  by  the   sands  of  Serindia,  pp.  241,  451  sq.,  1239. 
this  innermost  and  largest  desert  area  it  will   suffice 
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basin  from  the  one  in  the  south  it  is  mainly  because  it  is  thus  easier  to  indicate  certain  topo- 
graphical distinctions  deserving  of  notice.  '  But  both  share  the  essential  feature  of  contain- 
in?  whatever  "round  within  the  Tarim  basin  is  capable  of  permanent  cultivation  under 
existing  conditions. 

The  cultivable  area   is  considerably   greater    within   the  western  and  northern  belts. 
This  may  be  taken  as  extending  in  a  big  arc  from  Yarkand  and   Kash- 
wMt,rn  and  northern  t    Korla  aml  the  tract  immediately   south   of  it.     It  contains  the 

belt  of  oases.  ^  ^ 

far  larger  number  of  important  oases,  such  as  liirkand,  Kiishgar,  Ak-su, 

Kucha,  and  owing  to  them  and  to  the  short  distances  at  which  smaller  ones  are  strung  out 
between  them,  the  route  passing  through  this  belt  of  cultivable  ground  has  from  the  earliest 
historical  times  to  the  present  day  been  the  chief  line  of  communication  and  trade  within  the 
Tarim  basin.  These  advantages  for  permanent  occupation  and  traffic  result  mainly  from  the 
fact  that  irrigation — that  indispensable  condition  of  all  cultivation  in  this  basin — is  here  greatly 
facilitated  by  the  volume  and  number  of  the  rivers  as  well  as  by  physical  features  of  the 
ground  which  favour  full  use  of  their  irrigation  resources. 

Among  such  features   may   be  mentioned   the  absence  or  comparative   narrowness  of 

barren  gravel   stretches   at  the   foot,    of    the  outer    hills,    which    allows 

Position  of  cultivated       cu|tjvat,j011  to  be  started  from  the  very  debouchure  of  the  rivers ;  also  the 

arens.  _  r  * 

protection  which  the  Yarkand  river  or  Tarlm  with  its  broad  riverine 
jungle  belt  affords  from  the  moving  sands  of  the  Taklamakan.  Hence  we  find  in  the  case  of 
the  larger  oases  cultivation  extending  for  considerable  distances  along  the  beds  of  the  rivers.  2 
Since  all  of  these  reach  the  Tarim  and  on  their  lower  courses  command  extensive  areas  inun- 
dated during  flood  times,  grazing  grounds  adequate  for  the  needs  of  the  oases  are  also 
available.  On  the  other  hand  the  map  shows  a  complete  absence  of  cultivated  areas  of  any 
size  along  the  Tarlm  itself  after  the  river  has  passed  the  northern  edge  of  the  Yarkand 
district.  This  striking  fact  is  explained  by  the  great  difficulties  which  the  very  slight  fall  in 
the  river's  bed  and  the  consequent  constant  shifts  of  its  course  here  oppose  to  the  construction 
and  maintenance  of  irrigation  canals  of  any  size. 

With  the  northern  belt  of  oases  may  conveniently   be   mentioned   also   the  subsidiary 
basin  of  Kara-shahr  which  adjoins  the  extreme  north-eastern  corner  of  the 
Kitra-shahr  basin.         Tarim  basin  proper.  s     Though  draining  into  the  latter  by  the  Konche- 
darya,   it  shows  characteristic  geographical  features  of  its  own.     It  is 
divided  from  the  plains  of  the  Tarlm  by  the  westernmost  hill-range  of  the  Kuruk-tagh  which 
encircles  it  on  the  south,  and  a  considerable  portion  of  its  area  is  occupied  by  the  large  fresh- 
water lake  of  the  Baghrash-kol.     This   gathers  the  waters  brought  down  by  the  Kara-shahr 
river  from   high   plateaus  of  the  Central   T'ien-shan  and,  acting  as  a  big   natural   reservoir, 
discharges  them    with   an   almost    constant  volume    through   the  defile  above    Korla.     An 
abundant  water  supply  and   an  apparently  less  arid  climate  assure  to  Kaia-shahr  chances  of 
extensive  cultivation,   and  the   historical  importance  of  the  territory  shows  that  in  antiquity 
these  were  adequately  utilized.     Their  present  neglect  seems  to  be  largely  due  to  the  popula- 
tion containing  a   considerable   element  of  semi-nomadic    Mongol    herdsmen.     The    latter's 
presence  alone  serves  to  illustrate  the  difference  in  climatic  conditions  between  the  Kara- 
shahr  district  and  the  rest  of  the  Tarim  basin.  4 

1  This  distinction  is  supported  also  by  evidence  is  duly  indicated   as   the  point  through  which  pasBed 

derived  from  the  historical  geography   of  the  TiirTin  the  'Southern     Road'    to  the    Pamirs   and    beyond, 

basin.     The   detailed  descriptions  given  of  it  by  the  yet  this   territory  is  always  described  in  its  proper 

early  Chinese  historical  records  always  separate  the  geographical  nexus,   along  with   Kashgar;  6ee  Wylie, 

territories  sitnated  along  the  'Northern  Road',  i.e.  'Notes  oo  the  Western  Regions',  Journal  of  the  An- 

those  at  the  south  foot  of  the  T'ien-shan,  from  those  thropoh    Institute,  x.  p.  21,  47  sq.;  Cbavanues,  T*oung- 

on  the  'Southern  Road'  which  passed  through  Charkh-  pao,  191)7,  pp.  170,  196  sqq. 

lik    and   Khotan.     In  this  as  in  many  other  notices  2  See  Sheets  No.  2.  D.  2 ;  5.  A,  B.2;   7.  D.2,3- 

of  thoae  records    relating  to  Central  Asia,  the  keen  12.  A.  3;  17.  A.  1.  B,  C.  1,  2. 

topographical  sense    of  the    Chinese  clearly  reflects  3  See  Sheets  No.  20.  D.  4;  24.  A-D.  4;  25.  A-C.  I. 

itself.  4  Cf,    Serindia,  iii.  pp.    1179  sq.,  regarding  the 

It  is  signi6cant  that  thoogh  So-cto,  i.  ,.  Yarkand,  limited  cultivation  of  Kara-shahr  and  its  causes. 
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In  the  southern  marginal  lielt.  of  the  liasiu,  stretching  along  the  foot  of  the   K'mi-liin 

from  Karghalik  to  the   Lop  tract,  conditions  differ   in   various    ways. 

Southern  bolt  of  onse».     Here  only  one  oasis  of  real  importance  is  found,   that  of  Khotan,  and 

the  rest  in  most  cases  are  separated   from  each   other  by  considerable 

expanses  of  true  desert.     To  the  east  of  Niya,  over  a  marching  distance  of  some  350  miles  to 

Vash-shahri,  the  westernmost  hamlet  of  Lop,  there  is  met  now  only  the  single  small  oasis  of 

Charchan,  and  our  historical  records  show  even  this  to  have  been  in  abeyance  again  and  again 

during  intervals  of  centuries. 5 

(ieographieal  conditions  duly  reflected  by  the  map  fully   account  for   the   thinness,  or 
else  the  complete  absence,  of  cultivated  areas  along  the  whole  belt. 
Khotan  oasis.  With  the  single  significant  exception  of  Khotan,  all  oases  in   the  plains 

are  separated  from  the  debouchure  of  the  rivers  which  supply  their 
irrigation  by  great  stretches  of  absolutely  sterile  gravel  forming  the  glacis  of  the  K'un-lun. 
But  in  the  case  of  the  Khotan  tract  the  vast  volume  of  water  brought  down  by  the  Yurung- 
kash  and  Kara-kash  rivers  has  led  to  the  formation  of  large  and  extremely  fertile  beds  of 
alluvial  loess  almost  reaching  their  debouchure  from  the  mountains.  The  combined  presence 
of  an  extensive  area  of  fertile  soil  and  of  abundant  water,  aided  by  the  configuration  of  the 
ground  particularly  favourable  to  its  full  use  for  irrigation,  adequately  accounts  for  the  pre- 
sence here  of  a  large,  and  throughout  historical  times  a  very  important,  oasis.  " 

Elsewhere  along  the  foot  of  the  K'un-lun   the  big   glacis  causes   much   of  the  water 
brought  down  by  the  rivers  to  be  lost  on  its  way  from   the  foot  of  the 

Irrigation  by  kara-su      mountains  through  evaporation   or   absorption   in    its    huge   gravel   de- 
and  afr-nu.  n  i  I  c      p 

posits.  Near  its  northern  edge  however,  some  of  the  water  thus 
absorbed  comes  to  the  surface  again  in  the  form  of  springs.  The  supply  of  irrigation  furnished 
by  them,  known  as  kara-su,  or  '  black  water,'  is  of  great  importance.  Without  it  cultivation 
would  be  greatly  restricted  in  all  oases  of  this  region  and  in  many  altogether  impossible; 
for  it  is  only  during  the  height  of  the  summer,  when  the  snow  and  ice  on  the  big  mountain 
ranges  melt,  that  flood  water  (  distinguished  as  ak-xu,  '  white  water' )  passes  across  the  broad 
travel  glacis  in  such  volume  as  to  provide  ample  irrigation,  and  more,  for  the  oases  beyond.7 
The  same  subterraneous  drainage   from    the   rivers   debouching   on   the   gravel   glacis 

makes  it  possible  for  desert  vegetation   to   subsist  in   the   sandy  tracts 

Subterraneous         a,         t]]e  sout]iern  e(]   e  0r  tiie  j,are  dune-covered  wastes  of  the  Takla- 
drainage.  '^  ^ 

makan  or  skirting  the  oases.  s     It  also  accounts  for  the  rare  wells  which 

permit  traffic  to  be  maintained  through,  or  along,  these  areas  of  desert  vegetation  east  of   the 
line  of  existing  oases. 

Excepting  Khotan  and  Karghalik,  all  oases  of  the  southern    belt   are   'terminal  oases,' 
/.'.,  they  occupy  the   furthermost   ground   at   which    the   water   supply 
Locati™s0et6w,othe'"      derived  from  the  rivers  of  the  K'un-lun  can  be  utilized  for  cultivation. 
Their  location  is  primarily  determined  by  the  presence  of  fertile  loess 
soil,  and  this  itself  owes  its  existence  to  the  moisture  brought  there,  either  by  the  summer 
floods  or  by  subsoil  drainage;  for  it  is  only  this  moisture  and  the  vegetation  it  supports  which 
can  retain  the  fine  alluvium  washed  down  from  the  mountains  as   well   as  the  sub-aerial   de- 
posits of  fine  '  sand  '  constantly  brought  by  the  dust-laden  desert  winds  from  the   north  and 
north-east,  and  then  protect  the  loess  thus  formed  from   the  powerful  erosive  action   of  the 
same  winds.  '•' 

When  discussing  elsewhere  this  process  constantly  at  work  in  the  region  here  described, 

•*   For  the  ground  from  Niya  to  Vilsh-shnhri,   see  my  observations  in  Ancient  Khotan,  i.  pp.  94  sqq.,  125 

Sheets  Nos.  19,22,23,26.     Regarding  the  chequered  sq.;  for  a  particularly  instructive  local  instance  as  to 

history  of  the  oasis  of  Charchan,  cf.   Srrindia,  i.  pp.  the  importance  of  the  supply  of  karu-sit,  cf.  Serindin, 

295  sqq.  i.  pp.  1>02  sqq. 

6  Bee  Sheets  No.  9.  D.  2  ;  14.  A.  2.    For  a  detailed  s  See  Sheets  So.  9,  14,  19, 23. 

analysis  of  the  physical  aspects  of  the  Khotan  oasis,  ,J  Cf.  the  remarks,  Ancient  Khotan t  i.  pp.  204  sq, 

cf.  Ancient  Khotan,  i.  pp.  124  sqq.  regarding  the  formation  of  the  loess  soil  of  Khotan, 

7  Regarding   the   general    conditions  governing  as  determined  from  microscopically  analyzed  speci- 
irrigation  in  the  legiou  from   Karghalik  to  Niya,  cf.  mens;  also  i.  pp.  588  sq.  for  Prof,  de  Lo'czy's  analysis. 
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I  have  also  explained  the  causes  which  render  such  'terminal  oases' 
Remains  of  abandoned     particularly  liable  to  changes   in   position  and  extent  during  different 

periods.  "'  Evidence  of  these  changes  survives  in  the  remains  of  those 
numerous  ancient  settlements  abandoned  to  the  desert  which  my  explorations  have  enabled 
me  to  trace.  The  fact  of  the  most  important  among  them  being  found  far  to  the  north  of 
the  present  line  of  'terminal  oases'  furnishes  definite  proof  of  the  progress  of  desiccation  in 
this  region  within  historical  times.  "  Thus  the  detailed  surveys  attending  those  explorations 
may  claim  special  interest  in  connection  with  a  ninch-discussed  geographical  question. 


Sm-tion  IV.— THE  TERMINAL  DEPRESSION  OF  LOP  AND  THE 
TUKI'WN  BASIN. 


The  last  of  the  regions  comprised  within  the  Tarim   basin   is   the   terminal   depression 

of  Loj).     The  smallest  in  extent  and  particularly  well  defined,  it  exhibits 

Extent  of  Lop  variety  of  interesting-  geoorapliical  features.     It  may  be  appropriately 

depression.  J  n  ^     ^     *    _  *  .... 

described  as  containing  the  terminal  course  of  the  Tarim  with  its  fringe 

of  lagoous,  the  marshes  in  which  its  waters  are   finally   lost,   and  the  great  salt-encrusted  bed 

of  the  dried-up  Lop  sea  beyond   them,   together  with   the  wastes  of  gravel,  drift-sand  and 

wind-eroded  clay  which  surround  it.     In  accordance  with   the  traditional   application   of  the 

name  Lop,  itself  of  very  ancient  origin,  l  we  must  include  in  this  region  also  the  dune-covered 

area  to  the  east  of  the  Tallin's  final  course,  already  referred  to  as  an   outlier  of  the  Takla- 

makan,  as  well  as  the  area,  mostly  scrubby  desert  or  gravel  'Sai',  which  extends  southwards 

of  the  last  sections  of  the  Charchan  river  and  the  Tarim  to  the  foot  of  the  mountains. 

Here  the  streams  of  Viish-shahri,   Charkhlik   and  Milan  have  in  recent  years  rendered 

it  possible  for  a  few  small  settlements  to  resume  cultivation  near  ancient 
"'"Vrea"     °P         sites  abandoned  for  centuries.  2     Apart  from  the  people   in   these  tiny 

oases  and  the  survivors  of  the  scanty  nomadic  population  of  Lopliks 
('Lop  people')  fishing  and  hunting  along  the  terminal  Tarim,  the  whole  region  is  now  wholly 
uninhabited.  The  same  applies  also  to  the  surrounding  areas:  in  the  west  the  Taklamakan; 
in  the  north  the  barren  hills  of  the  Kuruk-tagh ;  in  the  east  the  terminal  basin  of  the  Su-lo- 
ho,  and  in  the  south  the  arid  ranges  of  the  Altin-tagh,  an  eastern  extension  of  the  K'un-lun. 

In  spite  of  its  desolate  character,  considerable   interest,   historical  and   geographical, 

attaches  to  the  Lop  region.     This  explains  the  special  efforts  devoted  to 
Prehistoric  sea  bed.        its  survey  both  on  my   second   and   third   expeditions,   notwithstanding 

the  great  physical  difficulties  besetting  topographical  work  in  a  region 
which  for  the  most  part  is  devoid  of  drinkable  water.  In  the  great  salt-encrusted  bed,  proved 
by  our  surveys  to  extend  for  fully  170  miles  from  south-west  to  north-east  with  a  maximum 
width  of  some  80  miles,  we  have  a  visible  remnant  of  that  prehistoric  salt  sea  which  was  fed 
by  the  drainage  of  the  Tarim  basin  during  periods  when  the  climate  of  Central  Asia  was 
moister. 

A   variety  of  observations  justify  the  assumption   that  this  dried-up  terminal  basin, 

still  showing  salt  bogs  in  places,  even   now  periodically  receives  water 

Marshes  of  Zopnur.        at   its   south-west   end,   either   by   inundation   or  percolation,  from  the 

adjoining   Kara-koshun   marshes  of  the  Tarim.3     The  fact  that  these 

marshes  of  'Lojj-twr' — to  use  the  Mongol  designation  which  from  modern  Chinese  maps  and 

10  Cf.  Ancient    Khotan,  i.  pp.  Slo    s<|.,   285  sq.,  383  the  local  name  Lop,   cf.  Serindia,   i.   pp.  318  «qq.     In 
«q.,  419  sq.;  Serindia,  i.  pp.  202  sqq.  its  present  form  it  is  first  recorded  by  Marco  Polo, 

11  See  Sheet  No.  14.  C.  1,  2  for  the  sites  of  Dan-  see  Ynle,  The  Book  of  Ser  Marco  Polo,  (third  edition) 
d&n-oilik,    Uzira-tati,  etc.;   Nos.  18.  B.  4;  19.  B.  1  for  i.  pp.  194  *qq. 

the  Niya  site.  *  See  Sheets  Nos.  2G.  C.  3  ;  30.  A,  B.  2. 

*  Regarding  the  history  and  early  application  of  s  See  Sheet  No.  30.  0. 1,  2. 


Sec.  iv.]  THE  LOP  DEPRESSION  AND  TIJRFAN  BASIN  47 

texts  has  become  familiar  to  geographers — contain  moderately  fresh  water,  at  least  in  the  parts 
near  the  entrance  of  the  Tarim,  has  given  rise  to  the  much-discussed  'Lop-nor  question', 
complicated  perhaps  quite  as  much  as  elucidated  by  the  controversial  literature  which  since 
the  days  of  Prejevalsky  and  Riehlhofen  has  accumulated  over  it  in  the  absence  of  adequate 
surveys.  4 

.Beyond  the  northern  edge  of  those  marshes,  with  their  fringe  of  dried-up  salt  lagoons 
filled  at  times  by  exceptional   floods  of  the  Tarim,  there  extends  an  area 
^Kvnik-daruk  °  °^  ^are  e'ay  overrun   by   light  sand  and   undergoing  excessive  wind- 

erosion.  It  is  crossed  by  a  series  of  well-marked  dry  river-beds,  and 
of  these  our  surveys  have  proved  that  they  represent  the  southern  portion  of  an  ancient  delta 
formed  by  the  dried-up  'Kuruk-darya',  which  during  the  first  centuries  before  and  after  Christ 
carried  the  waters  of  the  Konche-darva  (together,  perhaps,  with  some  addition  from  northern 
tributaries  of  the  Tarim,  like  the  lnchike-darya)  to  the  then-occupied  territory  of  Lou-Ian.  ' 

The  erosive  action  of  wind-driven  sand  has  covered  the  dried-up  delta  and  the  whole 
area  of  that  ancient  territory  as  far  as  the  foot  of  the  Kuruk-tagh  with 
Wind-eroded  desert  of  an  endless  succession  of  'yar<lan:,*\  steep  ridges  carved  out  of  the 
alluvial  clay  and  separated  by  parallel  trenches.  All  lie  in  the  direction 
of  the  prevailing  north-east  winds  which  'aspiration'  draws  down  from  the  plateaus  of  the  Kuruk- 
tagh  and  southern  Mongolia  into  the  Lop  depression  during  great  portions  of  the  year.  "  Abun- 
dant archa'ologica!  evidence,  brought  to  light  at  various  ancient  sites  of  Lou-Ian,  makes  it  certain 
that  the  waters  carried  b\-  the  Kuruk-daryA  reached  this  once  habitable  territory  and  the  delta 
to  the  south  and  east  until  the  first  half  of  the  fourth  century  A. I).  At  that  time  the  early 
Chinese  route  leading  from  Tun-huang  through  the  Lou-Ian  area  and  thence  along  the  Kuruk- 
darya  to  the  northern  belt  of  oases  in  the  Tarim  basin  was  finally  abandoned,  and  the  territory 
itself  became  an  arid  and  lifeless  wilderness.  ; 

Eastwards  the  ancient  delta  ends  on  the  shores  of  the  prehistoric  sea  bed.     The  ancient 
Chinese  trade  and   military   route  which  had  crossed  this,  as  we  know 

Ancient  route  across      f  descrjptjons   jn   Chinese  historical   records,  was  traced  by  me  to 

dried-up  sea  bed.  '  . 

where  the  difficult  salt-encrusted  expanse  is  narrowest.  s     Brief  reference 

must  suffice  here  to  the  curious  topographical  features  which  the  ground  near  these  shores 
presents  in  the  shape  of  high  'Mesas'  of  earlier  lacustrine  formation  and  of  strings  of  salt- 
coated  'Yardangs'.  The  ancient  Chinese  accounts,  ever  exact  in  topographical  details, 
duly  refer  to  them.  " 

The  opposite  shore  of  the  sea-bed   lies  along  the  foot  of  the  Kuruk-tagh.     Further 

south   we  find  a  long  bay  extending  to  the  north-east.     It  occupies  a 

Bay  joinin^Sn-loho      broad  vai]ey_ii]5e  depression   which  lies  between   the  southernmost   hill 

range  of  the  Kuruk-tagh  and  a  line  of  high  sand-ridges  lining  the  foot 

4  There  is  defioite  historical  evidence  in  early  rows  of  dead  tree  (wild  poplar)  trunks  which  invari- 
Chinese  texts  that,  the  Kara-koshun  marshes  and  the  ably  mark  their  hanks;  the  direction  of  these  rows 
termination  of  the  Tarim  already  occupied  in  the  has  been  shown  in  the  map  as  recorded  on  the  plane- 
early  centuries  after  Christ  approximately  the  same  table  Cf.  also  Serindia,  i.  pp.  355  sqq. 
position  as  at  present,  and  that  at  the  same  time  fi  The  extent  of  wind-eroded  ground  has  been 
while  the  Kuruk-darya  still  carried  its  waters  past  the  marked  in  Sheet  No.  29  and  elsewhere  by  the  use  of 
Londan  area  into  the  northwestern  portion  of  the  the  special  '  Yai dang '  symbol.  Regarding  the  exact 
great  Lop  basin  ;  see  Seritidia,  i.  pp.  326  -qq.  419  sqq.  direction  of  '  Yardangs '  in  this  area,  their  formation, 

This  evidence,  fully  in  accord  with   the  results  of  etc.,  cf.   Serindia,  i.  pp.  353  sqq.,  360,  3(iit,  etc.;  also 

our  surveys,  is  important,  as  it  disposes  of  a  recent  Kigs.  92,  93,  105,  106. 

theory  on  the  '  Lop-nor  question  '  which  assumes  that  '  If.  Seriudia,  i.  pp.  426  sq.,  for  the  dataconcern- 

the 'J  arim  took  its  present  course  to  the  sonth,  with  ing  this  abandonment;  for   the  position  of  ancient 

its  termination  in  the  Kara-koshun   marshes,  only  in  sites,  see  Sheet  No.  29.  C.  4,  D.  3,  4;  32.  A.  3. 
comparatively  recent  times  after  abandoning  an  older  s  See  Sheet  No.  32.  A-C.  3.    The  actual  aucient 

course  represented  by  the  Kuruk-daryii.     A  detailed  crossing  of  the  dried-up  s*-a-bed  lay  probably  near  a 

analysis  of  that  evidence  with  special  references  to  lice  between  C.  cexxxviii.  a  and  the  find-spot  of  Han 

the  surveys  of  my  third  journey  must  be  reserved  for  coins  as  marked  on  the  map. 
the  final  report  on  the  latter.  9  Cf.  Serindia,  i.  pp.  340  sqq.,  423  sq.,  regarding 

8  See  Sheet  No.  29.  C,  D.  3, 4,  where  the  position  the  looation    of  the  'White   Dragon   Mounds'  (salt- 

&nd  bearing  of  dry  river-beds  are  indicated  by  the  coated  Yardangs)  and  the  Mesas  of  the  'Dragon  Towu*. 
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of  the  Altm-tagli  glacis.  10  It  is  apparently  in  this  bay  that  the  depression  reaches  its 
deepest  point,  and  here  it  may  be  supposed  in  earlier  ideological  times  to  have  received  also 
the  drainage  from  the  terminal  basin  of  the  Su-lo-ho  which  adjoins  eastward.  Down  the 
southern  side  of  this  valley  and  beyond  along  the  clearly  marked  southern  shore-line  of  the 
ancient  sea,  leads  the  difficult  desert  track  from  Tun-huang  to  Lop,  graphically  described  by 
Marco  Polo  and  still  used  by  rare  caravans  during  the  few  winter  months  when  it  is 
practicable.  " 

Before  leaving  the  Tarim  basin  for  regions  further  east  a  brief  account  may  conve- 
niently be  given  here  of  the  small  but  geographically  very  interesting 
Tnrfiiu  depression,  basin  of  Turfan  north  of  the  Eop  depression,  to  which  a  good  deal  of 
our  survev  work  was  devoted  in  1914-15.  Quite  detached  from  the 
Tarim  basin  it  shares  so  many  of  its  physical  characteristics  that  it  appears  like  a  small  scale 
reproduction  of  it.  As  Sheet  No.  28  shows,  it  is  enclosed  in  the  north  by  a  rugged  snowy 
portion  of  the  T'ien-shan,  rising  to  peaks  over  14,000  feet  in  height,  by  an  outlying  range  of 
the  same  in  the  west,  and  by  utterly  barren  hills  and  plateaus  of  the  Kiuuk-tagh  in  the  south 
and  east.  Within  these  limits  it  contains  a  succession  of  well-delined  zones  exactly  corres- 
ponding to  the  gravel  glacis,  the  belts  of  cultivation  and  desert  vegetation,  and  the  dune-covered 
areas  of  the  Tarim  basin. 

The  terminal  sea-bed  of  the  latter  has  also  its  pendant  in  the  narrow  salt  lake,   for  the 

most  part  drv,  13  stretching  along  the  south-eastern  edge  of  the  basin. 

Character  and  depth  of     Int      Jt     ]owest   p01.tion   at   the   time    of    the    summer    floods    gathers 
lurfim  depression.  *  _  _  ^ 

whatever   drainage  from    the   mountains  escapes  evaporation.       To  the 

east  of  it  we  have  a  miniature  edition  as  it  were  of  the  Taklamakan   in   the  plateau-like  area 

covered  bv  high  ridges  of  dunes  known  as  Kiim-Iui/Ji,  the  'Sand  Hills'.  '■     Its  position  seems 

to   be   determined   by   the   direction    of   the   prevailing  winds  which  as  a  result  of  'aspiration' 

sweep  down  from  the  cooler  region  in  the  north-west  when  the  great  heat  of  the  spring   and 

summer  causes  the  air  to  rise  from  the  lower  parts  of  the  basin.     A  very  remarkable  feature 

of  the  Turfan  basin   is  the  depth  of  its  terminal  depression.      Along  the  lake-bed  above 

mentioned  it  descends  to  a  level  which  according  to  our  mercurial  barometer  observations  lies 

in  places  close   on   1,000   feet   below  the  sea,  while  most  of  the  principal  oases  lie  also  about 

or  below  sea-level.  " 

To   the  very   high  summer  temperatures   resulting   from   this   low   position   may   be 

attributed,  at  least  partly,   the  peculiar  conditions  affecting  the  water 
rr'"a 'oases    m  '"        supply  of  the  basin  and  in   consequence  the   cultivation    in    its   oases.15 

The  streams  which  carry  down  the  melting  snows  of  the  T'ien-shan  in 
the  spring  and  summer  lose  most  of  their  water  on  the  descent  over  the  bare  glacis  of  gravel. 
A  portion  of  the  water  absorbed  in  the  ground,  it  is  true,  comes  to  light  again,  like  the  iara-sit 
of  the  Khotan  region,  in  marshy  springs  at  the  northern  foot  of  the  low  and  utterly  arid  hill 
range  stretching  across  the  middle  of  the  basin  from  east  to  west  and  dividing  its  cultivable 
area  into  two  unequal  belts.  ,(i 

But  this  water  supply,  too,  would   permit  of  irrigation  only  over  very  limited  ground 

were  it  not  at  the  present  time  supplemented  on  a  big  scale  by  means 
KarEz  irrigation.  of  sub-terraneous  channels  or  'Kdrczex1  which   catch   the  subsoil  water 

beneath  the  gravel  slopes  and  cany  it,  protected  from  evaporation,  over 
considerable  distances  to  ground  otherwise  hopelessly  sterile  but  under  irrigation  extreme!}' 
fertile.  The  use  of  Karezes  is  unknown  elsewhere  throughout  Chinese  Turkistan,  and  in  the 
Turfan  district,  too,  it  can  apparently  not  be  traced  further  back  than  the  18th  century.     Yet 

"'  See  Sheets  Nos.  32.  C,  1>.  4;  35.  A.4.  The  physical  features  of  the  TurtYm   basin    as  a 

11  See  Serindia,   ii.  pp.  r>49  sq.,  540  6qq.  whole  will  lie  fully  treated  in  the  paper  which  I  hope 

'-  See  Sheet  No.  28.  C,  D.  3.  to  prepare  for  publication  along  with  a  detailed  map 

13  See  Sheets  Nos.  28.  D.  3 ;  81.  A.  3.  based  on  the  one.inch  surrey  of  the  central   area  of 

H  Sec  Sheet  No.  28.  O,  D.  3.  the  territory. 

15  These  and  other  physibgraphical  aspects  of  the  l0  See  Sheet  No.  28.  C.  2,  3,  D.  3,  for  springs  near 

Tnrfan  oases  have  been  lucidly  discussed  in  Professor  Mnrtuk,   Sinpim,  Su-bishi,    LamjiD ;    Sheet  81.  A.  3 

E.  Huntington's  Pnhe  of  Atia,  pp.  306  sqq.  for  those  in  the  bed  above  Mohan. 
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the  importance  of  the  territory  already  in  ancient  times  is  amply  attested  by  archieological 
remains  and  historical  records  alike.  It'  we  compare  this  fact  with  the  great  extent  of  that 
portion  of  the  cultivated  area  which  now,  as  the  map  shows,  depends  solely  on  Karez  irrigation, 
the  progress  made  by  desiccation  in  this  region  receives  striking  illustration. 


Section  V.— THE  SU-LO-HO  BASIN 


East  of  the   Lop  depression  our  surveys  extended  to  a  series  of  drainageless   regions 

which,  if  not  comparable   in   size  to   the   Ti'irlm   basin,  yet   resemble  it 

Bxtont  of  Su-lo-ho         closely   in   various  physical   features  of  importance  and  are  linked   up 

with  it  also  in  historical  interest.     Proceeding  from  the  extreme  eastern 

end  of  the  Lop  depression  across  a  dry  lake-bed  once  apparently  draining  into  it,  '  we  enter 

directly  the    lowest  portion   of  the   basin  of  the   Su-lo-ho,   containing  this  river's  delta  and 

terminal  marshes.  2     This  basin,  as  shown  on   Sheets  Nos.  .'55,  38,  4  0,  extends  for  some   220 

miles  from  east  to  west  with  an   average  width  of  30-40  miles  between  the  fcot  hills  of   the 

ranges  which  bound  it.     These  are  the  western  Nan-shan  in  the  south  and  the  utterly  barren 

Pei-shan  northward. 

The    Su-lo-ho,    a    considerable     river,    fed   by     glaciers     and     eternal    snows    of    the 

Central    Nan-shan,  descends  into  the  basin  at  its  eastern  end.     After 

Course  of  Su-lo  ho.        breaking  through  a  succession  of  ranges  in  gorges,  of   which  those  to 

the  south  are  as  yet  unexplored,  3  it  skirts  a  low  divide  separating  its 

basin  from  one  much   smaller  adjoining  eastwards.     Below  the  oasis  of  Yu-mfn-hsien   the 

Su-lo-ho  turns  sharply  westwards.      Maintaining  this  course  it  passes  through  the  Khara-nor 

lake,  supposed  to  be  its  terminal  basin  until  our  surveys  proved  this  to  he  situated  some   80 

miles  further  west  in  the  salt  marshes  already  referred  to.  *     On  its  whole  course  through  the 

basin  the  Su-lo-ho  receives  only  one  affluent,  the  Tang-ho  or  Tun-huang  river,  rising  on  high 

plateaus  towards  Tsaidam.     This  provides  ample  irrigation  for  the  large  oasis  of  Tun-huang, 

or  Sha-ehou,  which  occupies  its  alluvial  fan. 

Tun-huang  is  the  only  settlement  of  considerable  size  in  the  whole  region,  and  its  local 
resources  were  of  special  value  in  ancient  times  when  the  great  natural 
ImhuangCoaaiBIUn         passage  of  the  Su-lo-ho  basin  served  as  the  earliest  high  road  of  Chinese 
expansion  into  Central  Asia.  6     It  was  for  the  protection  of  this  import- 
ant trade-route   leading  through   Lou-Ian  to  the  oases  of  the  Tarlm  basin  that  the   far-flung 
westernmost  portion  of  the  ancient  Chinese  border  line  was  constructed  towards  the  second 
century  B.  c.  6     The  extreme  aridity  of  the  desert  ground,  over  -which  it  Jed  past  the  Su-lo-ho 
and  its  riverine  marshes,  explains  the  abundance  and    remarkable  preservation  of  the  ancient 
records,  etc.,  brought  to  light  by  my  explorations  along  this  ruined  Limes. 

Excepting  the  narrow  belt  of  desert  vegetation  which  accompanies  the  river's  lower 

course  and  the    limited  ground  capable  of  irrigation  besido  the  oasis  of 

1>68ertb£asta"rW  °f         Tun-huang,    the  Su-lo-ho  basin  consists  mainly  of  slopes  of  absolutely 

bare  gravel,  corresponding  to  the  '  Sai '  of  the  K'un-lun.     Immediately 

south  of  Tun-huang,  however,  and  again  beyond  the  small  oasis  of  Nan-hu  in  the  south-west, 

huge  accumulations  of  drift-sand  approach  or  overlie  the  foot-hills  of  the  Nan-shan.  7     These 

have  been  heaped  up  by  the  violent  east  and  north-east  winds  which  for  a  great  part  of  the 

year  blow  down  into  the  basin  from  the  plateaus  of  the  Pei-shan, — another  case  of  'aspiration'. 

1  See  above  p.  31.  the  ancient  Chinese  Limes  along  the   Sn-lo-ho  basin, 

1  See  Sheet  No.  36.  B,  C.  4.  as  elncidatcd   by  my  explorations  of  1907.  are  sum- 

a  See  sheet  No.  41.  H.  1,  C.  1-3.  marized  in  Chapter  XX  of  Serindui.  ii,  pp.  72?  sqq. 
<  See  Sheets  No.  36.  K-D.4;  38.  A.  4.  ?  See  Sheets  No.  36.  C,  D  1 ;    38  B.4:  39.  A,  B. 

*  Cf.  Serindia,  ii.  pp.  578  sqq.  on  the  'Geograpbi-  1 ;  see  also  No.  35.  H.  4  for  the  big  sand  ridges  sklrt- 

cal  features  of  the  lower  Sn-lo-ho  basic  '.  ing  the  terminal  bed  of  the  So-lo.ho. 


*  The  main  facts  concerning  this  extension   of 
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The  effect  of  their  powerful  erosive  action  can  be  traced  all  along  the   Su-lo-ho  basin    almost 
as  clearly  as  in  the  Lop  depression.  * 

Of  the  big  mountain  area  drained  by  the   Su-lo-ho,  only  the  great  alpine  valley  where 

its  headwaters  gather  far  away  to  the  south-east,    and  the  ranges   and 
liradwnirn  of  valleys  south  of  An-hsi  and  Yii-men-hsien  eanie  within  the  range  of  our 

surveys.  The  former  lying  close  to  the  Iloang-ho  watershed  and  the 
plateaus  of  the  Koko-nor  region  shares  the  physical  character  of  the  Central  Nan-shan,  as 
described  further  on.  The  latter  consist  of  a  succession  of  parallel  ranges,  the  southernmost 
rising  into  peaks  of  1S),000--'0,000  feet.  ''  The  broad  valleys  dividing  them  are  very  arid, 
and  the  small  patches  of  cultivation  existing  there  owe  their  irrigation  almost  solely  to  springs 
bringing  subsoil  water  to  the  surface  at  the  foot  of  the  huge  slopes  of  piedmont  gravel.  10 

Immediately  to  the  east  of  the   Su-lo-ho  basin  lies  a  much  smaller   drainageless  area 

which    from    its   terminal    depression  may    be  called    that  of  Hna-hai- 
Hua-liai-tzu  basin.         tzu.  "     As   this    by   a   curious    bifurcation,  mentioned    already   above, 

receives  also  a  small  stream  from  the  Su-lo-ho,  it  may  conveniently  find 
mention  here  along  with  its  big  western  neighbour.  Sheets  Nos.  40,  41  show  the  scanty 
streams  descending  northward  from  that  portion  of  the  Nan-shan  which  divides  the  valleys 
of  the  Su-lo-ho  and  Pei-ta-ho  or  Su-chou  river ;  these  have  cut  their  way  through  a  rugged 
hill-range,  apparently  a  continuation  of  the  Ala-shan,  and  lose  themselves  in  the  depression 
stretching  north  of  the  small  oasis  of  Hua-hai-tzu  or  Ying-p'an  to  the  foot  of  the  Pei-shan. 
The  aridity  of  that  hill-range  as  well  as  of  the  portion  of  the  .Nan-shan  due  south  is  so  mark- 
ed that  irrigation  in  this  area,  too,  is  possible  only  from  subsoil  drainage.  To  the  north-east 
dune-covered  or  utterly  waterless  bare  ground  adjoins  for  a  considerable  distance;  but  even 
the  great  physical  obstacle  thus  created  did  not  prevent  the  ancient  Chinese  Limes  being 
carried  through  it  to  the  vicinity  of  the  Pei-ta-ho.  12 


Section  VI.— FROM  THE  CENTRAL  NAN-SHAN  TO  THE  ETSIN-GOL  BASIN 


If   we   follow    the  high   road  south-eastwards  from    Yii-men-hsien   across  the  open 
plateaus  above  the  Hua-hai-tzu  basin   it  takes   us  through   the  famous 
ArEtst.airfd  ^         Chia-yu-kuan  '  Gate  '  of  the  mediaeval   '  Great  Wall  '  of  China  into  the 
easternmost  of  the  drainageless  areas  comprised   within   our  surveys. 
It  extends  from  the  headwaters  of  the  Kan-ehou  river  in   the  south-east   (  Sheet  No.  40  )   to 
the  marshy  lake-beds  where  terminates  the  Etsin-gol  carrying  the  united  waters  of  the  rivers 
of  Kan-ehou  and  Su-ehou  (  Sheet  No.  44  ).     This  great   area  divides   itself   into   three  well- 
defined  regions,  all  clearly  marked  by  features  which    indicate  transition    to  adjoining  zones 
of  very  different  climatic  conditions. 

In  the  south  we  have  the  Central  Nan-shan  rising  in  three  big  ranges  to  snowy  peaks 
over  18,000  feet  in  height  (Sheets  Nos.  43,  46  ).     In  the  wide   valleys 
KanKao-(6hau.ntra        which  divide  them  gather  the  headwaters  of  the  rivers  of  Su-chou  and 
Kan-chou  and  of  their   principal    tributaries.     Other   rivers   which  de- 
scend in  deep-cut  valleys  from  the  outer  slopes  of  the  Richtholen  Kange,  the  northernmost  of 
those  ranges,  also  find  their  way  into  those  two,  after  traversing  the  second,  or  submontane, 
region  to  be  presently  mentioned. 

All  through  the  Central  Nan-shan  we  find  striking  evidence  of  a  climate  far  moister 

8  For    'Yanlang'   and    'Mesa'   formations,  sec  l0  bee  Tung-pa-t'n,   Sheet  No.   .18.  P.  4;    Ch'iao- 

Shetts  Nos.  35   C.  3,  4;  :<8.  A,  B  4,  l>.  3,4;  40.  A.  5,  B.  ten  No.  40.  A .  6 ;  Ch'aDg.ma  No.  41.  II.  1. 
6;  of.  also  Serindia,  ii.  pp.  575  sq.,  68'.l,  G42  sqq.;  iii.  "  bee  lor  this  depression  Sheets  1>oe.  40.  D.  6;  42. 

pp.  1095  sqq.,  1100  sqq.  A.  4. 

•  See  sheet  No.  41.  A,  B.  1, 2;  also  Sheets  Nos.  38,  "  See  Sheet  No.  42. 

89,  40. 
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than  that  of  tho  Western  Nan-shan  or  of  the    K'un-hin.     It   indicate* 
Climf»Cn*•bann,r',1      the  vicinity  of  the  Pacific  drainage  area  which  (extends  to  the  adjoining 

parts  of  Kan-su  and  of  the  north-eastern  uplands  of  Tibet.  Abundant 
vegetation  clothes  the  valleyB  from  the  westernmost  limits  of  the  l'ei-ta-ho  or  Su-chou  river's 
drainage '  and  makes  the  big  open  troughs  at  tho  headwaters  excellent  summer  grazing 
grounds,  notwithstanding  their  great  elevation,  above  11,000  feet,  and  Pamir-like  ap- 
pearance. Further  to  the  south-east  increasing  snow  and  rainfall  permits  of  plentiful  forest 
growth  in  the  valleys  of  the  Richthofcn  Range  draining  into  the  Kan-chou  river.2 

Along  the  northern  foot  of  this  range  at  an  elevation  of  about  0,000 — 6,000  feet,  stretches 

a  broad  belt  of  fertile  alluvial  fans,  separated  in  places  by  scrub-covered 

Cultivated  area  N.  <>i      table-lands. :i     Its  northern    limit   is   formed    by    the   barren    hill-chain 

Nan-shan.  J 

overlooking  the  middle  course  of  the  rivers  of  Kan-chou  and  Su-chou, 
and  belonging  to  the  Ala-shan  system  of  southernmost  Mongolia.  Over  great  parts  of  this 
second  region,  cultivation  is  assured  by  abundant  irrigation  from  the  rivers  and  also  by  the 
fact  that  from  about  the  longitude  of  Kan-chou  city  eastwards,  climatic  conditions  along  the 
fertile  foot  of  the  Nan-shan  permit  of  cultivation  dependent  on  snow  and  rainfall  only. 
Hence  we  find  in  this  region  not  only  large  and  populous  oases  occupying  the  alluvial  fans 
of  the  Su-chou  and  Kan-chou  rivers,  but  also  an  almost  continuous  chain  of  smaller  village 
tracts  skirting  the  foot  of  the  mountains  beyond  those  fans. 

The  physical  features  here  briefly  indicated  have  made  this  region   historically  a  very 

important  '  land  of  passage  '  between  China  and  Central  Asia.     For  the 
Passage      ''"raQ'sn  '      Chinese    its    possession    was    indispensable    in    economic    and    military 

respects  ever  since  their  policj'  of  Central-Asian  expansion  more  than 
two  thousand  years  ago  first  opened  the  route  through  the  north-western  marches  of  Kan-su 
and  along  the  Su-lo-ho  into  the  Tarlm  basin.  But  before  their  advent  and  during  the  periods 
when  their  control  of  the  route  ceased,  the  abundant  winter  grazing  which  parts  of  this 
region  afford,  made  it  also  for  centuries  a  goal  of  conquest  for  a  succession  of  nomadic 
nations.4 

A  region  of  very  different  character  stretches  from  the  barren  hill-range  north  of  the 

chain  of  oases  down  to  the  terminal  basin   of  the  Etsin-gol.     We  find 
C°UEt8ind  "**"  °D     there'  indeed>  tw0  narrow  strips  of  cultivation,  those  of  Chin-t'a  and 

Mao-mei,  lying  beyond  the  gorges  in  which  the  rivers  of  Su-chou  and 
Kan-chou,  respectively,  have  cut  their  way  through  that  range. 5  But  apart  from  them  the 
whole  of  this  region  consists  of  desert  ground,  affording  now  but  limited  grazing  in  the  delta 
which  the  Et-in-gol  forms  from  a  point  about  60  miles  below  the  lower  end  of  Mao-mei 
cultivation.6  Amidst  the  almost  waterless  valleys  and  plateaus  which  adjoin  the  Etsin-gol 
on  the  east  and  west,  even  camel  grazing  is  scanty  and  confined  to  rare  patches  of  ground. 

Nevertheless,  the  Etsin-gol  valley  has  always  possessed  considerable   importance  as  a 

highway  for  nomadic  migration  and  trade    from    Mongolia   into   north- 
EtS' hi«hwa"e7  *S      western  China.     It  resembles  in   this   respect  the  territory  of  ancient 

Lou-Ian,  now  completely  abandoned  to  the  desert,  and  this  affinity  is 
curiously  illustrated  also  by  the  evidence  of  desiccation  within  historical  times  which  the 
Etsin-gol  delta  and  its  mediaeval  remains  nfford.  7  The  fact  that  the  river  loses  itself  in  two 
separate  lake-beds  (  Sheet  No.  44.  C.  A  )  is  also  of  interest  with  regard  to  the  observations 
made  above  concerning  the  simultaneous  existence  in  earlier  periods  of  two  terminal  basins 
of  the  Su-lo-ho,  and  concerning  that  of  the  Lou-Ian  delta  by  the  side  of  the  Kara-koshun.  8 

1  Near  the  T'u-ta-fan,  Sheet  No.  41.  D.  1.  absent  even  in  the  tracts  of  drift-sand  to  be  met  with 

2  Soc  Sheets  Nos.  43.  1).  3,  4;  46.  A.  3.  4,  B.  4,  C,  D.  between  them  ;   see  Sheet  No.  43.  C,  D.  1,  2. 
4,  6.  '  See  Sheet  Nr.  42.  H-D.  4. 

3  See  Sheets  Nos.  43  A-D,l,2;4(i.  A.  2,  B.  2.3,0.3,4.  8  See  Sheet  Nr.  45.  B.  2. 

*  Cf   Scrindia.  ii.  pp.  113  >  sq.     Such  grazing  is  to  7  Cf.    Third  Journey,    Qeogr.  Journal,    xlviii.  pp. 

be  foond   in  ph-ntj   along  the   lower  courses  of  all  197  sq.     For  the   sittt  of   Khara-khotc,   Marco  Pulo'fl 

rivers   that  dn'in   the    northern   slopes  of,    or   pass  '  City  of  Ktzina  ',  eee  Sheet  Xo.  45.  C,  l>.  1. 
through,  the  llichtuofen  range.     It  la  not  altogether  B  Cf.  above  pp.  31  &q.,  47. 
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Section  VII.— THE  PEI-SHAN  AND  THE  EASTERNMOST    T'lEN-SHAN 


There  still  remain  within  the  limits  of  our  maps  two  distinct  regions  to  be  noticed. 
Both  are  of  very  great  extent,  and  in  both  the  ground  actually  surveyed  along  a  couple  of 
route  lines  is  necessarily  limited.  Nevertheless  such  is  the  uniformity  of  physical  features 
prevailing  within  each  that  the  topography  of  even  a  restricted  area  may  prove  very 
instructive. 

The  first  of   these  regions   is  the  great  desert  area  entirely  occupied   bj'  the  barren 

ranges  and   plateaus  of  the  Pei-shan    (the  '  Northern  Mountains').      It 

ne».-rt  area  a  1))av  ^e  ,|es.crjbed  as  extending  westwards   from  the  Etsin-gol  course  to 

about   longitude   9M°  where  it   probably   joins  with,   or   merges   in,  the 

Kuruk-tagh.     In  the  north  it  is  bounded  by  the  slopes  of  the  easternmost  T'ien-shan  and  its 

offshoots  and  in  the  south  by  the  Hua-hai-tzu  and  Sn-lo-ho  basins. 

Our  surveys  through  it  lay  along  two  lines,  one  the  well-known  caravan  track  connect- 
ing An-hsi  with  Hami,  and   the  other  a  route,  previously   unexplored, 
R0p"eh»T,gb  w,,ich  took  us  fronl  Mao  mei   to  east  of  the  Karlik-tiigh.     The  record 

of  these  surveys  in  Sheets  Nos.  37,  38,  40,  4'-'  and  that  of  other  tracks 
followed  by  Russian  and  German  travellers  between  Hiimi  and  Su-chou  show  '  that  this  huge 
area  is  traversed  by  a  series  of  much-decayed  hill  ranges,  the  axis  of  all  trending  roughly  in 
the  direction  from  E.N.E.  to  W.S.W.  Between  them  spread  broad  detritus-covered  plateaus 
where  ill-defined  depressions,  alternating  with  the  outcrops  of  almost  completely  smothered 
rocky  ridges,  mark  the  former  existence  of  side  spurs  with  their  corresponding  valleys. 

The  scanty  drainage  observed  along  our  eastern  route  in  dry  beds  and  shallow  troughs, 

„        ,  ,   ,  up  to  about  latitude  42°,   seemed  to   tend   towards  the  Etsin-gol,  while 

1  roTifih  between  >■  '  o     >  " 

T'ien-shan  aud  along  the  An-hsi— I  liimi  track  the  direction   appeared  to  lie  to  the  west 

"'"'" ia"'  or  south-west.     North  of  latitude  4  2°  both  routes  descend  into  a  deep 

and  well-marked  trough  which  seems  to  separate  the  Poi-shan  formation  from  the  gravel 
glacis  of  the  easternmost  T'ien-shan.  Whatever  diainage  this  big  depression  carries  on  the 
rare  occasions  of  floods  must  find  its  way  into  some,  as  yet  unexplored,  basin  in  the  desert 
further  west.  2 

The  general   bearing  and  character  of  the  Pei-shan  ranges,  nowhere  apparently  much 

exceeding  8,000  feet  in  height,  seems  to  point  to  a  close  morphological 

""petslla?  °*  connection  with  the  Kuruk-tagh  system.     But  this  can  only  be  decided 

by  expert  geological  examination.     Scanty  wells  or  springs  found  at 

intervals  in   the  depressions  render  the  crossing  of  this  stony  '  Gobi '  practicable  for  small 

parties  at  one  time,  and  near  them  a  very   limited  amount  of  grazing  on  scrub  or  reeds  is 

ordinarily  to  be  found.     But  neither  nomadic  occupation   nor  large  migrations  were  ever 

possible  here  during  the  historical  period. 

To  the  north  of  the  Pei-shan  extends  the  easternmost  T'ien-shan,   the  second  of  the 

regions  referred  to  at  the  head  of  this  section.     As  far  as  our  surveys 

T''EaS6h»nnl|-a.nBe  are  concerned>  it  may  be  said  to  extend  from  above  the  Turfiin  basin 

to  about  longitude  95°  30',  if  not  further.     It  maintains  throughout 

the  general  direction  from  west  to  east  and  ultimately  dies  away  in  the  '  Gobi '  of  the  southern 

Altai.     Our  survey  of  it  was  confined  practically  to  the  main  range  and  to  some  portions  of 

the  neighbouring  ground  in  the  south.     Along  the  whole  length,  considerably  more  than  300 

miles,  three  sections  of  the  main  range  rise  to  heights  about  13,000  feet  and  carry  perpetual 

enow. 

1  See  tor  these  the  map  attached  to    Professor  spring  of  Chin-erh-ch'iian,  Sheet  No.  37.  P.  4,  at  about 

Futterer's  careful    paper,    G eogrtiphixche   Skizze  der  4,020  feet  above  sea-'eve  , 

Wu*t*  Gobi,  I'etennann's  Mittheilnngen,  Erganznngs-  The  assumed    busin   may    account   for   the   lake 

heft  No.  139.  'ToH  '  which  is  shown  by  Russian  maps  on  a  supposed 

8  The    An-bsi-Hiimi  route  crosses  the  troogh  near  route  from  Hiimi  to  Tni:-'inang,  iippaientlv  obtained 

the  well  of  Yen-inn.  Sheet  No.  37.  A.  4,   at  an  eleva-  from  native  information;  this  lake    has  never  been 

tioo  of  abont  1,730  feet;  onr  eastern  rente  near  the  located. 
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It  ib  only  at,  the  foot  of  these  sections  that  cultivation  to  any  appreciable  extent  is 

found.     The   easternmost  of   them    in   the   Karlik-tagh  ('The  Snowy 

K*Him"i'oMi*ml  Mountains'),  and  the  irrigation  derived  from  its  snows  accounts  for  th<; 

thin  string  of  oases  along  its  southern  slopes.  *     Those  in  the  east  about 

Tash-bulak  and  Khotun-tam   are  small.     But  Hami  or   Kurnul   (Sheet  No.  34.  C,D.  3)  is 

larger  and  claims  importance  as  its  agricultural   resources  make  it  the  northern  bridge-head, 

as  it  were,  of  the  road  from  An-hsi  which,  ever  since  the  ancient  route  into  the  Tarim  basin 

via  Lou-Ian  had  to  be   abandoned,  has  served  as  the  main  artery  of  trade  and  traffic  between 

China  and  Central  Asia.  *     Here,  as  everywhere  along  the  southern  slopes  of  the  Eastern 

T'ien-shan,  irrigation  is  chiefly  supplied  by  the  subsoil  drainage  from   the  range  gathering 

in  springs  at  the  foot  of  the  absolutely  barren  gravel  glacis. 

Surplus  water,  which  does  not  percolate  into  the  soil,  or  which  at  the  time  of  spring 
and  summer  floods  escapes  evaporation  on  the  surface,  makes  its  way 
'''"si'iodbS0  °  down   into   a   tei™inal   basin,   known   as   Shona-nor,  usually  quite  dry. 

The  Mesa  formations  which  surround  this  and  some  adjoining  smaller 
basins  occasionally  reached  by  floods  from  the  range  further  west,  6  distinctly  recall  a  charac- 
teristic feature  of  the  ground  near  the  ancient  terminal  basins  of  the  Su-lo-ho  and  the  dried - 
up  Lop  sea. 

Continuing  further  along  the  southern  slopes  of  the  T'ien-shan  we  come  to  the  oases  of 
Lapchuk — Kara-dobe  where  cultivation  of  some  extent  is  maintained  by 
S  Blopei  of  'fien-sban.  subsoil  drainage  from  the  snowy  part  of  the  range  above  Barkul.  Be- 
yond them  the  only  route  westwards  practicable  for  caravans  at  the 
present  time  hugs  closely  the  foot  of  the  mountains.  But  nowhere  is  cultivation  possible 
after  leaving  the  slopes  of  the  Barkul  portion  of  the  range  until,  after  travelling  some  150 
miles,  the  vicinity  of  the  Turfan  basin  is  reached  at  Chik-tam.  The  separate  small  region 
represented  by  that  basin  has  already  received  notice  above. 

Turning  now  to  the  opposite  slopes  of  the  Eastern  T'ien-shan  we  recognize  there 

conditions  which  clearly  reflect  the  influence  of  a  different  climate.     It 

Climate  of  Dzungaria.      is  that  of  the  wide  plateaus  of  Dzungaria  stretching  northward  as  far 

as   the  Altai  mountains  and     southernmost    Siberia.      The  abundant 

grazing  grounds,  which   moisture  drawn  from  the  north  provides  in  Dzungaria,  have  at  all 

times  attracted  there  waves  of  nomadic  nations,  from  the  Huns  to  the  Mongols.     This  moister 

climate  affects  the  whole   length  of  the  northern  slopes  of  the  main  T'ien-shan  in  spite  of 

intervening  ranges  and  of  the  drift-sand  areas  met  with  further  west.     In  the  extreme  east  of 

the  range,  around  Bai,  *  we  find  indeed  a  glacis  of  gravel  as  bare  as  that  on  the  slopes  to 

the  south.     But  proceeding  further  west  we  come  to  plentiful  grazing  along  the  north  of  the 

Karlik-tagh,  and  from  the  far  side  of  the  Tor-kol  lake  conifer  forest  clothes  the  higher 

slopes  as  far  as  Barkul  and  beyond.  7 

The  perpetual  snowbeds  on  this  portion  of  the  range  provide  ample  irrigation  for  the 
wide  grassy  valley  which  stretches  down  to  the  town  of  Barkul  and  its 
""o'f  Barkul. *  'a^e'  8  an^  on'y  scarcity  of  population,  mainly  due  to  political  vicissi- 

tudes, stands  in  the  way  of  far  more  extensive  cultivation.  West  of 
Barkul  the  crest  of  the  range  sinks  below  the  level  of  perpetual  snow,  and  the  amount  of 
water  descending  its  slopes  is  correspondingly  much  reduced.  Yet  springs  and  small  patches 
of  cultivation  are  to  be  found  all  along  them,  until  near  Mu-li-ho  the  route  takes  us  to  the 
foot  of  that  high  snowy  portion  of  the  range  which  divides  the  Turfan  basin  from  the  fertile 
tracts  about  Guchen.  ' 

Cultivation  in  the  vicinity  of  this  large  town  and  in  that  of  the  ruined  site  of  Pei-t'ing, 

the   ancient   capital  of  the  territory,  is  not  restricted  to  the  am  pi} 

Guchen.  watered  alluvial  fans,  but  is  also  carried  on  without  irrigation  over  ex 

tensive   ground,  immediately, .  adjacent  "to  the   belt  of  forest  on   the 

•  Bee  Sheets  Nos.  34  A  2.  3,  37.  A.  2,  3.  7  See  Sheet  No.  34.  A.  B.  1,  C,  D.  2. 

•  Cf.  Serindia,  iii.  pp.  1147  sqq.  »  See  Sheet  No.  34.  B.  C.  1. 

♦  See  Sheetg  Nos.  31,  D.  3 ;  34.  A.  3.  »  See  Sheet*  No.  31.  A.  1 ;  28.  O,  D.  1. 

*  See  Sheet  No.  37.  B,  C.  2. 
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northern  slopes  of  the)  mountains.     The  physical  conditions  here  observed  present  a  very 
striking  contrast  to  those  found  in  the  Turfan  basin  just  across  the  range. 

This  sudden  change  is  particularly  impressive  owing  to  the  close  connection  which,  faci- 
litated by  several  direct  passes  practicable  during  the  greater  part  of 
Cl""i',l)uTnlh  tue  Tear>  has  been  maintained  with  the  flourishing  oases  of  that  basin 

throughout  historical  times.  ln  We  have  seen  that  the  Turfan  district 
reproduces  on  a  small  scale  all  the  typical  features  of  the  Tarlm  basin.  Hence  the  inclusion 
in  the  tame  map  sheet,  No.  28,  which  represents  its  topography,  of  this  edge  of  Dzungaria,  a 
specimen,  as  it  were,  of  another  vast  division  of  Central  Asia,  cannot  fail  to  be  geographically 
instructive. 

'"  The  closeness  of  the  relatione,  political  as  well  the  significant  fact  that  the  earliest  historical  records, 
afi  economic,  which  have  always  linked  Turfan  with  contained  in  tlie  Annals  of  the  Ban  dynasty  and 
the  territory  in  the  north,  known  to  the  Chinese  ad-  dating  from  the  first  centuries  before  and  after 
ministration  of  T'ang  times  (7t!i-8th  century  A.  D.)  Christ,  distinguish  them  only  as  'Anterior'  and  *  Fos- 
sa the  Protectorate  of  Pti-Ving  and  under  the  Mod-  terior  K'u-thih ';  cf.  Chavunnes,  in  T'oung-pao,  1907, 
gola  as  SUh-holik,  the  '  Fire  Towns',  is  illustrated  by  pp.  210  sq. 


CHAPTER  III 

THE  MAPS 

Section  I.— COMPILATION  OP  MAPS 

The  preparation  of  the  present  maps  was  commenced  in  1916,  after  a  brief  visit  paid 
by  me  to  the  Trigonometrical  Survey  Office,  Dehra  Dun,  on  my  return  from  the  third 
expedition  in  March  of  thai  year,  had  allowed  the  main  lines  of  the  work  to  be  settled  with  the 
approval  of  the  Surveyor  General.  My  deputation  to  England  immediately  thereafter  for 
work  on  the  archaeological  results  of  my  journeys  prevented  me  from  being  consulted  with 
regard  to  details,  while  the  work  of  compilation  was  being  pushed  on  in  1916-17  with 
commendable  rapidity  under  the  direction  of  Colonels  G.  A.  Beazeley,  H.  H.  Turner  and 
R.  A.  Wauhope,  R.E.,  successively  in  charge  of  No.  2  Drawing  Office.  Notwithstanding 
the  serious  difficulties  arising  from  war  conditions  it  had  by  the  close  of  1916,  progressed 
sufficiently  far  to  permit  the  fair  drawing  of  certain  sheets  to  be  begun.  My  return  to  India 
in  the  autumn  of  1917  fortunately  rendered  it  possible  for  me  to  revise  each  sheet  in  the 
original  drawing  and  subsequently  to  pass  it  in  proofs  through  the  successive  stages  of 
reproduction. 

The  magnitude  of  the  work  involved  is  indicated  by  the  fact  that  the  section  of  No.  2 

Drawing   Office   engaged   on   these   maps   during   the   years    1917-19 

Drawing  of  maps.         comprised  on  the  average  fifteen  draftsmen  under  the  supervision  of  one 

officer  of  the  Provincial  Service  and  of  two  of  the  Upper  Subordinate 

Service.     The  assistance  of  R.B.  Lai  Singh  was  assured  from  the  start  until   his  retirement 

in  August,  1919,  and  his  personal  knowledge  of  much  of  the  ground  proved  of  great  value. 

Similarly  very  helpful  was  the  continued  supervision  of  the  drawing  work  by  M.  Karim 

Bakhsh,  Head  Draftsman,  who  since   1901   had  taken  a  share  in  the  cartographical  work 

resulting  from  our  surveys.     The  drawing  and  reproduction   work  was  not  completed  until 

1922,  having  been  carried  on  since  the  spring  of  1919  under  the  direction  cf  Major  F.  J.  M. 

King,  R.E.,  in  joint  charge  of  No.  2  Drawing  and  Photo-Zinco  Offices,  Dehra  Dun,  to  whose 

constant  care  the  technical  execution  of  the  maps  owes  much. 

The  main  basis  for  the  compilation  of  the  maps  was  provided  by  the  series  of  triang- 

ulations  and  of  astronomically  observed  latitudes  brought  back  from 

Ti iangolation  resnlts.      the  three  journeys  and  worked  up  by  the  Computing  Office,  Dehra  Dun. 

In  Appendix  A,  Major  K.  Mason,  M.C.,  R.E.,  has  been   kind  enough 

to  record  a  summary  of  needful  information  concerning  the  character  and  extent  of  the  several 

triangulation  series  and  the  methods  of  computation    employed,   together   with   a   list   of 

latitudes,  longitudes,  and   heights  for  all  triangulation  stations  and  points.     There,  too,  an 

explanation  has  been  furnished  of  the  circumstances  which  at  the  time  of  compilation  caused 

some  stations  and   points  derived  from  R.  B.  Lai  Singh's  triangulation  on  the  third  journey 

to  be  inserted  in  the  maps  with  values  different  from  those  which  were  finally  adopted  in  1921 

after  careful  re-consideration  of  the  computation  work.     The  whole  of  the  triangulation  of 

the  three  journeys  has  been  shown   in   a   series   of  charts  accompanying   Major   Mason's 

Appendix. 

A  complete  list  of  astronomically  determined  latitudes  will  be  found  in  the  Notts  of 
Chapter  iv  dealing  separately  with  each  sheet.     There,   too,  I  have 
Uxtraneootmaterials      furnished  a  summary  0f  the  information  which  the  Drawing  Office  has 
recorded  as  to  the  methods  and  materials  used   in  the  compilation  of 
each  sheet.     Special  mention   has  been  made  there  of  all  instances  where  it  had  been  consi- 
dered advisable  in  the  compilation   to  utilize  latitudes  and  longitudes  of  particular  places 
derived  from   the  observations  of  other  travellers  or  in  some  cases  taken   from  previously 
published  maps.     Among  such  extraneous  materials  the  following  deserve  special  mention; 
the  series  of  chronometrically  determined  longitudes  which  Mr.  C.  dementi  obtained  on  his 


IS  THE  MAPS  [Chap.  III. 

journey  in  1 907-08  along  the  Chinese  high  road  from   Kashgar  to  Kan-chou ;  '  the  latitudes 

observed  by  Dr.  Sven  Hedin  along  the  Tarini   river  and   in  the   Lop  depression ;  !  Captain 

H.  II.  P.   Deasy's  extensive  triangulation   work   on   the  Chinese  Pamirs  and  in  the  K'un-lun 

ranee  east  of  Khotan;  s  the  triangulatiou   done  on  the  Kara-koram  range  in  connection  with 

Sir  F.  De  Filippi's  expedition.  * 

Apart  from  the  use  of  certain  latitude  and   longitude  determinations  just  referred  to, 

the  topography  of  the  maps  now  published  is  based  solely  on  the  results 

Coordination  of  Qj-  our  surveys-     Special  care  has  been   taken  throughout  correctly  to 

successive  surveys.  •  *  ,,.... 

coordinate  these  results  where  the  same  <ir  closely  adjoining  areas  were 

surveyed  on  successive  journeys.     In  order  to  assure  greater  accuracy  in  details  reference  was 

also   made   throughout   to   the    original    plane-table  sheets   in   the  ease  of  ground   already 

represented   in  the  maps  illustrating  the  first  two  expeditions.     This  has  proved  of  particular 

advantage  for  the  delineation  of  mountainous  ground   surveyed  on  the  second  journey,  since 

the  hachuring  on  the  previous  maps  did  but  inadequate  justice  to  the  horizontal  'form  lines' 

shown  on  the  original  plane-tables. 

Where  the  same  route  was  followed  on  more  than    one  journey   preference  was  given 

to  the  representation  of  the  ground  by  the  later  survey,  if  done  under 
Use  ..f  descriptive       my  direct  supervision  or  on    a  larger  scale.     When   revising  the  '  fair 

drawings '  of  the  map  sheets  I  endeavoured  to  check,  and,  if  necessary, 
to  supplement  topographical  details  by  reference  to  the  descriptive  records  I  had  kept  of  all 
routes  personally  followed.  This  task  was  greatly  facilitated  wherever  the  preceding  pre- 
paration of  my  Detailed  Reports  had  obliged  me  to  make  a  thorough  study  of  these  diary 
records.  Reference  to  them  proved  particularly  useful  in  respect  of  minor  features  which  the 
original  plane-tables  of  the  first  and  second  journeys  did  not  sufficiently  differentiate,  e.g.,  as 
regards  the  various  types  of  desert  vegetation  ( tamarisk-cones,  reed  beds,  etc.,  living  or 
dead  ),  and  the  permanence  of  water  in  stream  beds,  etc. 6 

Apart  from  those  determined  by  triangulation,   height  records   were  obtained  on  all 

three  journeys  by  aneroid   barometer  and  hypsometer  observations.    On 
Altitude  records.        the  second  and  third  journeys  the  aneroid   barometers  were  controlled 

by  simultaneous  readings  of  a  mountain  mercurial  barometer  whenever 
time  and  conditions  permitted.  Height  records  obtained  by  mercurial  barometer  were  given 
preference  for  entry  in  the  maps  and  intermediate  aneroid  readings  adjusted  to  those  of  the 
mercurial  barometer  readings.  The  methods  used  for  the  computation  of  barometric  heights 
have  been  indicated  in  Appendix  B,  supplied  by  the  kindness  of  Dr.  J.  de  Graaff  Hunter, 
in  charge  of  the  Computing  Office.  Comparison  with  the  mercurial  barometer  records  proved 
that  the  aneroids  preserved  a  very  uniform  rate  of  accuracy  throughout  the  third  journey. 
As  their  readings  were  also  found  to  agree  more  closely  with  the  heights  deduced  from  verti- 
cal observations  with  the  theodolite  in  the  course  of  triangulation  they  were  adopted  in 
preference  to  the  hypsometrical  heights.  The  latter  were,  however,  used  where  no  barometri- 
cal records  were  available. 

On  the  second  and  third  journeys  extensive  use  was  made  of  the  clinometer  to  fix  the 

approximate  elevation  of  points  intersected  from  positions  of  -which  the 
Hl '  con toofsb7  heights  were  barometrically  determined.     The  help  derived  from   these 

additional  data  as  well  as  from  the  '  form  lines '  of  the  plane-tables 
and  from  photographic  records,  such  as  the  numerous  photo-theodolite  panoramas  I  secured 
on  the  first  journey,  led  to  the  hill-shading  of  the  new  maps  being  given  the  form  of  rec-ular 
contouring,  with  approximate  contour  intervals  of  250  feet.  Where  trigonometrically  deter- 
mined heights  were  available,  these  have  been  used  as  the  basis  for  levels,  barometric  and 
clinometric  heights  serving  the  same  purpose  elsewhere. 

1  See    Summary    of    Geographical     Obieroatiom  Tibet  explored  by  Capt.    H.  H.  P.  Deasy  in  1897.99'. 
taken    during    a    journey  from    Kothgar   to    Kowtun,  (Dehra  Dnn,  1906),  Sheets  Nos.  1,  4,  6. 

1907-09,  by  Cecil  Clementi,   M.  A.,  Assistant  Colonial  «  bee  the  map  of  Region,'  letL'en  Leh  and  Kar. 

Secretary,  Hongkong,  1911;  also  O  eografhxeal  J  ournal,  ghalik   mapped  by   Cav.  F.  De  Filippt ,  expuliUon  » 

1S12,  pp.  624  sqq.  1913-14,  Snrvey  of  India.  Dehra  Dun,  1916. 

2  Bee  Hedin,  Central  Atia,  Vol.  V.,  Part  la.  »  Cf.  below  pp.  67,  69. 
*  bee  '  Hap  of  portions  of  Western   China  and 
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It  need  scarcely  be  emphasized  that  in  view  of  the  disproportion  between  the  great 
extent  of  the  areas  represented  and  llio  comparatively  small  number  of  observed  elevations, 
this  contouring  can  only  be  roughly  approximate.  In  areas  practically  flat  to  the  eye,  such 
as  the  Taklamakan  desert  and  the  Lop  depression,  where  the  available  data  are  altogether 
inadequate,  no  contouring  has  been  attempted.  Where  mountainous  ground  could  be  surveyed 
only  from  a  considerable  distance  and  its  features  only  roughly  sketched,  contours  have  been 
shown  in  broken  lines. 


Section  II.— REPRESENTATION  OF  PHYSICAL  DETAILS 


The  use  of  approximate  contours  has  apart  from  other  advantages  facilitated  the  rough 

distinction  of  those  portions  of  high  mountain  ranges  which  bear  perpe- 

Level  of  perpetual        ^     j  snow      T|lcv  |lave  been  shown  by  contours  in  a  greenish-grey  tint 

snow.  "  J  .->  o     j 

instead  of  brown  used  elsewhere.  In  the  selection  of  the  contour  above 
which  the  slopes  of  mountains  have  been  treated  as  'snowy',  I  was  guided  solely  by  the 
observations  recorded  at  the  time  on  the  plane-table  and  in  descriptive  notes  or  photographs. 
Help  from  the  last  two  sources  was  not  available  in  the  case  of  areas  which  I  had  not  per- 
sonally visited.  Considering  that  observations  were  ordinarily  possible  only  at  one  time  of 
the  year,  not  necessarily  the  most  suitable  for  the  purpose,  and  that  in  many  cases  they  were 
made  only  on  one  side  of  a  particular  range,  the  estimated  level  of  the  snow-line  can  repre- 
sent only  a  rude  approximation.  This  level  varies  greatly  in  the  different  ranges,  sometimes 
even  within  the  limits  of  a  single  map  sheet.  In  the  Notes  of  Chapter  iv,  the  varying  levels 
adopted  for  the  snow-line  have  been  indicated  for  facility  of  reference. 

In  this  connection  I  may  refer  also  to  the  difficulty  of  distinguishing  permanent  snow- 
beds  from  glaciers  where  ranges  were  surveyed  only  from  a   distance  or 
1>ernard''"la6cniers'.bed5       without   personal    supervision    on  my    part.     Cases   of  the    latter  kind, 

where  I  have  reason  to  doubt  whether  the  glaciers  shown  by  the  surveyors 
on  their  plane-tables  were  more  than  snow-beds,  have  been  specially  indicated  in  the  Notes  of 
Chapter  iv.  The  indication  of  glaciers  by  form-lines  in  blue  contours  conforms  to  that  in 
modern  topographical  maps  of  the  Survey  of  India. 

In  accordance  with  the  practice  introduced  by  the  Survey  of  India  in  its  topographical 

maps  since  1908,  permanent  water-forms,  i.  e.  those  portions  of   rivers, 
"shown  in^blue0""3     streams  and   lakes  which   generally  contain  water,  together  with    their 

lettering,  have  been  shown  in  blue.  This  distinction  had  not  been 
observed  in  the  surveys  of  the  first  and  second  journeys  preceding  that  change.  For  making 
this  distinction  in  the  new  maps  in  respect  of  areas  surveyed  before  1913  it  was  necessary  to 
fall  back  upon  my  personal  records  and  knowledge  of  the  ground  or  the  recollection  of  R.  B. 
Lai  Singh.  The  task  was,  however,  rendered  easier  by  the  uniformity  of  physical  conditions 
prevailing  within  each  of  the  main  regions  and  by  the  fact  that  considerable  portions  of 
previously  surveyed  ground  were  passed  through  again  on  the  third  journey,  though  on 
different  routes. 

In  the  case  of  large  beds  containing  rivers  or  carrying  at  times  considerable   floods  I 

have  thought  it   useful   to  introduce  some  minor  distinctions.     Those 
river  beds°  portions  of  a  river  in  which  the  bed  is   completely  filled  for  the  greater 

part  of  the  year,  have  been  shown  with  blue  stipple  over  the  whole  space 
between  the  banks.  In  the  case  of  portions  where  the  water  channel,  sometimes  very  narrow, 
ordinarily  occupies  only  a  part  of  the  bed,  the  blue  stipple  has  been  confined  to  a  strip  of 
varying  width.  Finally  those  river-beds  which,  except  at  times  of  great  floods,  do  not  contain 
a  continuous  water  channel,  yet  in  which  water  can  always  be  found  either  in  pools  and 
springs  or  as  subsoil  drainage,  have   been  shown  white   with  both    banks  in  blue.  l     It  is 

1  For  illustration  of  these  distinctions,  see*. g.  Sheets  Nos.  13, 14. 
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scarcely  necessary  to  point  out  that  the  use  of  these  distinctions  can  serve  only  for  approxi- 
mate guidance. 

Here  I  may  conveniently  mention  that  for  quasi-technical  reasons,  names,  usually  end- 
ing in  -ji/(/a(  Turk! ),   indiscriminately  applied  both  to    streams  and  the 

Interim:  of  temporary      xa\\eys  containing  them,    have  always  been   printed  in  blue  without  re- 
wnter-forins.  •  ^  * 

gard  to   whether  the  streams   generally  carry    water   or   not.       For    the 

same  reasons  the  lettering  of  all  temporary  water-forms,  such  as  flood-beds,   seasonal   marshes, 

etc.,  has  been  shown  in  blue. 

Marshy  areas,    being  subject   to   considerable    seasonal  changes  in   arid    regions,    such 

as    those  represented  by  most  of  the  maps,  introduce  a.  special  element  of 

liopii-soutation  oi  uncertainty  into  cartographical  representation.      1  have  tried  to    restrict 

marslies.  '  . 

I  lie  use  of    marsh  symbols  in  blue  to  ground  which  is  likely  to  be  covered 

with  water  for  the  greater  portion  of  the  year.  Hut  it  should  be  remembered  that  where 
drainage  beds,  ordinarily  dry,  terminate  in  areas  shown  as  sandy  tracts  with  living  desert 
vegetation  (  reeds  or  scrub ),  extensive  portions  of  the  ground  are  likely  to  be  found  boggy 
during  the  season  of  spring  Hoods  from  the  melting  snows  of  the  mountains.  2 

Salt-encrusted  areas,    marking  dried-up   lake-beds  and   marshes  or   ground    subject  to 
inundation   or    percolation   at   intervals   followed   by   evaporation,  form 
Salt-encrusted  aims.        very  important  features  of  the  surface  in  the  lower  portions  of  the  Tarim 
basin  and  of  the  adjoining  drainageless  regions.     They  date  from  differ- 
ent periods  and  present  considerable  geographical  or  geological  interest.     I  have  accordingly 
thought  it  desirable  in  the  course  of  our  later  surveys  to  distinguish   areas  showing   marked 
differences  in  the  salt  formation  covering  their  surface. 

Three  varieties  of  new  symbols  have  been  introduced  for  this  purpose,  all  derived  from 
the  conventional    symbol  in  use  for   water  of  lakes  and  marshes,  but  all 

Varieties  of  salt  sl,0wn  in  black.     Thin  lines  with  hook-like  ends  turned  upwards  on  the 

symbol*,.  I 

right  indicate  a  crust  of  hard  salt,  practically  pure,  crumpled  up  into 
hummocks  or  small  ridges,  such  as  covers  the  greater  portion  of  the  ancient  Lop  sea  bed. 
The  crust  of  salt-permeated  ciay,  usually  formed  into  big  lumps  quite  as  hard  as  the  first 
variety,  and  usually  found  near  the  edges  of  ground  still  receiving  some  water,  has  been  shown 
by  similar  lines  with  hooks  turned  downwards  on  the  left.  Finally,  ground  where  a  soft  crust 
of  salt  of  varying  depth  covers  the  underlying  soil  is  indicated  by  lines  with  downward  hooks 
on  the  right.  3  Ordinary  salt  efflorescence  (  known  as  in  India  by  the  term  x/wr  )  is  present  to  a 
greater  or  less  extent  almost  everywhere  in  the  Tarim  basin  where  subsoil  drainage  comes  to 
the  surface  or  temporarily  inundated  areas  are  near;  it  has  hence  not  been  specially  marked. 

Among   other   permanent   surface   features   drift-sand    is   the    most  important  in   the 
regions   represented  by   the  majority  of  the  map   sheets ;   for  it  covers 
ReP,h-i?tn'and°.n  "f  tlle  greater   portion  of  the  Tarim  basin.      For  drift-sand   bare  of  vege- 

tation, or  nearly  so,  brown  stipple  has  been  used.  The  indication  of 
dunes  within  areas  of  bare  drift-sand  by  small  clusters  of  thicker  stipple  facing  to  the  south- 
west is  meant  to  be  purely  conventional.  It  has  been  chosen  with  regard  to  the  prevailing 
wind  direction,  though  the  bearing  of  individual  dunes  varies  greatly  in  different  desert 
areas.  But.  wdiere  large  accumulations  of  dunes  in  the  shape  of  high  ridges  or  datedt's  are 
met  with,  usually  near  river  courses  or  parallel  to  them,  they  have  been  shown  with  the  true 
bearing  of  their  axis  as  actually  surveyed.  ' 

Two  surface   formations  of   desert  ground  often    associated   with   drift-sand   are   of 

sufficient  importance  to  claim   representation  by  special  symbols.     The 

yfirfS»J»e«,>ndt-,M,,cs>oB '       one  adopted  for  ydrdangs  or  wind-eroded  clay  ridges  and  trenches,  so 

characteristic  of  different  parts  of  the  Lop  depression,  shows  a  form 

meant  to  represent  the  usual  bearing  of  the  ridges  from  N.E.  to  S.W.  and  their  tail-like  end 

tapering  to  S.W.     For  the  high   clay  terraces  or   '  Mesas  '  also  due  to  erosion  but  of  earlier 

2  See  for  such  areas,  e.g.  Sheets  No.  34.  A.B.  1 ;  38.  *  As  regards  soeh  '  DnwJius  ',  cf.  above   pp.  16   19 

0.4.  26 ;  for  specimens,  see  e.y.  Sheets  Kos.  18.  A.  1-3;  29.  A, 

*  For  areas  showing  alt  these    varieties  of  salt*  B.  4. 
encrastation,  see  e.  g.  Sheets  Nos.  32,  35.  * 
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geological  origin  and  usually  found  in  ancient,  lacustrine  basins,  a  different   symbol  has  been 
used.  b 

Sandy  tracts  supporting  desert  vegetation  of  some  kind    have  been  distinguished   from 

bare  drift-sand  by  the  use  of  a  light  yellow  tint.     The  character  of  the 
S!,l've^c™lti„,rith  vegetation   found  in   such  tracts   has  been   marked  by   separate  symbols 

representing  its  principal  forms,  riz.  reeds  or  low  scrub,  wild 
poplars  (by  far  the  most  fmpient  tree  growth),  and  tamarisks.  Where  the  long-continued 
presence  of  tamarisk  growth  has  led  to  the  formation  of  regular  '  tamarisk-cones  '  i.  e.  high 
hillocks  built  up  by  prolonged  accumulation  of  sand  around  the  roots,  etc.,  of  tamarisk  bushes, 
this  characteristic  feature  of  the  ground  has  also  been  marked  by  a  special  symbol.  Wherever 
these  forms  of  desert  vegetation  were  found  dead,  throughout  or  for  the  most  part,  the 
respective  symbols  have  been  shown  in  black,  instead  of  in  green,  the  colour  used  for  living 
vegetation . 

The  same  symbols  have  been  used  also  to  mark  patches  of  vegetation  on  otherwise   bare 

desert  giound  of  detritus,  gravel  or  clay,  and  to  indicate  grazing  in 
Symbols  fin  ■  vegetation.      mountain   tracts  barren   elsewhere."     In  mountains,   however,   like  the 

central  Nan-shan  where  a  moistcr  climate  allows  vegetation  to  grow 
practically  everywhere  on  the  slopes  tip  to  the  snow-line,  only  conifer  forest  or  particularly 
rich  grazing   in  the  valleys  has  been  specially  shown. 

It  is  obvious  that  the  lin  its  between  bare  drift-sand  areas  and  sandy  tracts  with 
vegetation  are  often  difficult  to  determine  even  approximately.  The  same  applies  also  to  the 
limits  between  the  latter  and  grave!  or  clay  desert  with  scrub.  Wherever  such  limits  could 
be  clearly  observed  they  have  been  marked  by  tine  dotted  lines. 

The  same  device   has  been  used  with  particular  care  for  the  purpose  of  indicating  the 

limits  of   cultivated  ground  (shown    green  throughout)   where  observed 
cultivated  ground.         at  the  time  of  survey.     Special  interest  attaches  to  this  record  of  the 

extent  of  cultivated  ground  in  view  of  the  comparatively  frequent  and 
rapid  changes  to  which  cultivation  throughout  Chinese  Turkistan  is  subject  owing  to  peculiar 
physical  and  economic  conditions.  In  this  respect,  a  comparison  of  the  cultivation  limits  in 
particular  oases  as  recorded  in  the  new  maps  with  those  shown  by  the  surveys  of  the  first  or 
second  journey  will  prove  distinctly  instructive.  7 

Such  changes  become  necessarily  far  more  striking  where  they  can  be  observed  over  a 

considerable   distance  of  time,   and  for  this  the  Tarlm  basin,  especially 
cultivated  «mis.  U1  '*-s  southern  portion,  offers  plenty  of  typical  evidence.     The  ancient 

sites  now  found  in  utterly  waterless  wastes  of  the  Taklamakan  and  Lop 
deserts,  and  the  even  more  numerous  remains  of  abandoned  settlements  and  other  ruins  traced 
in  the  sandy  tracts  adjoining  still  extant  oases,  all  bear  witness  to  such  changes  of  the  culti- 
vated areas  within  the  historical  period.  The  use  of  distinctive  red  colour  for  the  various 
symbols  indicating  ancient  remains  as  well  as  for  the  local  names  relating  to  them  makes  it 
easy  to  gauge  the  extent  of  those  changes  by  a  glance  at  the  map. 


Section  III.— SYMBOLS  AND  LOCAL  NAMES 


Among  the  symbols  and  other  cartographic  entries  in  the  map,  most  of  those  relating 
to  works  of  man  conform  to  the  system  adopted  by  the  Survey  of  India  and  do  not  stand  in 

s  For  Yirdangs  and  Mesas,  cf.  above   pp.  30.47,  7  Compare,  e.g.,  the  cultivated  areas  of  the  oases 

63;  for  ground  showing  them  in   typical   formations  from   Guma  to  Khotan  in  the  map  of  1900-01    with 

see  e.g.  Sheet  No.  32.  1-D.  3.  those  shown  in  Sheet  No.  9.  A.  1,  B- 11.  2;  or  those  from 

6  The     insertion  of    these    vegetation    symbols  Chira  to  Keriya  in  Sheets  Nos.  27.  D.  4;  32.  AC.  1  of 

on  such  ground   has  not  been   systematically  made  the  1P06-08  maps  with  Sheet  No.  14. 13,  C.  2,  3,  D.  3;  or 

throughout   (see  e.  g.  Sheets  37,  40),  descriptive  en-  Charchan   in    Sheet    No.   46.  C.  4    of    1906-08  with 

tries  having  often  been  used  instead.  Sheet  No.  22.  C,  D.  4. 
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need  of  special  explanation.  '     Othors   which   had  to  be  specially  introduced  for  the  marking 

of  ancient  sites,  ruins  and  other  objects  of  antiquarian  interest,  are  sufficiently  explained  in  the 

table  of  symbols  reproduced  at  the  foot  of  each  sheet. 

No  exact   chronological   limits  can   be  fixed   for  the  'antiquity'  which  the  use  of  red 

colour  indicates  in  the  case  of  these  symbols;  but  generally  it  may  be 

Ancient  renmins  considered  as  defining  those  objects  which  have  ceased  for  a  considerable 

shown  iu  red.  ° .         ... 

time  past  to  serve  their  original  purpose. 

In  the  case  of  symbols  for  inhabited   sites,  no  attempt  at  systematic  differentiation 

according  to  importance  could  be  made.     Large   towns,   however,   have 

Symbols  for  inhabited      jjeen  distinguished   by   black  outlines  approximately   corresponding  to 

th'e  extent  of  ground  they  cover,  and  among  other  settlements  the  more 

populous  are  made  recognizable   by   slightly   enlarged   solid   blocks.     The  market-towns  of 

village  tracts  in  the  Tarim  basin  are  easily  recognized  by  the  addition  of  -bazar  (often  coupled 

with  a  week-day)  to  the  name  of  the  tract,     in   Kan-su   where  practically   all   villages  and 

hamlets  are  walled,  the  use  of   the  fort  symbol  has   been   restricted  to  small   towns  to  avoid 

over-crowding.      Throughout   the  maps  a  sm\U  open   square   has  been   used   to  distinguish 

temporarily  occupied  structures  such  as  roadside  stations  (langar),  shepherds'  huts  (ij-ihil),  and 

the  like,  from  permanent  habitations. 

As  iu  the  1/Million  sheets  of  the  Survey   of  India,  no  distinction    has   been   made 

between  different  classes   of   roads,   except  that  the   few  main  lines  of 

Representation  of         traffic  connecting  the  principal  oases  and  usually  marked  by  the  Chinese 

'rouds  .  .  J  J 

administration  with  'mile-stones  ,  rede  mud  towers,  at  distances  of  10  li 
(approximately  2  miles)  have  been  shown  with  double  lines  in  red.  Throughout  the  regions 
represented,  'roads'  are  only  natural  tracks,  practicable  for  camels  everywhere  in  the  plains 
and  for  carts  also,  except  where  the  stretches  of  drift-sand  to  be  crossed  are  extensive,  as  is 
the  case  all  the  way  between  Khotan  and  Tun-lmang. 

In  regions  where  desert  areas  vastly  predominate,  some  difficulty  is  naturally  experien- 
ced as  to  which   tracks  can  reasonably  be  marked  as  'roads  and  paths'. 
Indication  of  tracks.       Tracks  such  as  those  which  traverse  the  western   Kuruk-tiigh   or  lead 
along  the  foot  of  the  easternmost  K'un-lun,  though  well-known  to  more 
venturesome  people  in  the  nearest  small  settlements,  may  remain  unuted  for  many  months,  or 
even   years.     The  principle   1  have  endeavoured  to  observe  was  to  mark  with  the  red  line  of 
'road  or  path'  only  those  tracks  which  an  experienced  traveller  in  possession  of  the  map  might 
with  due  care  be  able   to  follow  unguidtd.     It  goes  without  saying  that  of  such  tiatks,  too, 
many   are   liable    to    be   lost   in   places  when    unfavourable  atmospheric    conditions  obscure 
landmarks,  etc. 

Within  the  oases,  on  the  other  hand,  well-trodden  tracks  between  villages  and  hamlets 
are  so  numerous  that  it  would  be  impossible  to  show  them  all  on  the  scale  of:  our  maps. 
Hence  within  cultivated  ground  it  has  often  been  found  necessary  for  the  sake  of  cleamtss  to 
show  only  the  routes  followed,  without  marking  the  roads  along  which  they  led.  2 

Special  care  has  been  taken  to  mark  all  routes  along   which  survey  work  was  done,  by 

rows   of   small   crosses,   the   colours   black,   blue   and   red  leiii"'  used  to 

Marking^surveyed        (]istillg.uis!l  routes    fo|lowed   on    t!le    firstj    gecond    anj    ihM    e^p(?c]jtion 

respectively.  "Where  the  same  route  was  surveyed  on  more  than  one 
journey,  crosses  of  corresponding  colours  have  been  used  alternately.  The  successive  route 
stages  on  each  journey  have  been  shown  by  the  insertion  of 'camp  numbers' in  the  same 
distinctive  colours  as  the  routes  to  which  they  refer;  a  special  camp  symbol  was  added 
where  the  stage  lay  at  a  spot  away  from  any  habitation.  The  numerical  order  of  camps 
makes  it  possible  to  follow  the  direction  in  which  the  survey  on  each  route  proceeded.  On 
the  first  and  second  expeditions,  routes  surveyed   by  myself  only  arc  recognizable  by  'camp 

1  With   regard  to  the  symbols  marking  temples  inasmuch    as  practically   all   modern    shrinks    shown 

and  Mubanimadun    shrines,   respectively,   I   regret   to  within    the    Tarim    basin  are    Muhammadan    and   all 

note  that  draftsman's  enors  iu  the  slight  distinction  those  in  Kan-su   Chinese. 

between   them    have   frequently    escaped    attention.  2  See  e.o.  Sheet  No.  9.  D.  2  for   the  Khotan  oasis. 
These  errors  arc,  however,  not  of  serious  consequence 
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numbers'  with  the  addition  of  the  letter  a.     On  the  third  expedition  different  series  of  'camp 
numbers'  in  Arabic,  large  Roman  and  small  Roman  figures  have  been  used  to  distinguish 
routes  surveyed  respectively  by  R.B.  Lai  Singh,  Muhammad  Yakub,  and  Afraz-gul  or  myself. 8 
The  method  of  lettering  conforms  generally  to  that  adopted  in    1909  for  the  'Inter- 
national Map  of  the  World'  on  the   1/Million  scale.     Place  names  and 
Method  of  Uttering.        other    topographical    information    have    accordingly    been    printed  in 
upright  or  Roman  type  (Doric)  while  Sanserif  Italic   lettering  has  been 
used   for    names   of   water-forms   and   communications.  l      Hill   names    have   been  further 
distinguished  by  the  use  of  Condensed  Antique  type.  ' 

The  wish  to  record  in  the  map  as  much  of  topographical  information  as  space  would 
permit,  together  with  certain  limitations  of  available  type  founts,  has  led  to  the  majority  of 
village  and  similar  local  names  being  printed  in  a  somewhat  small  Doric  type  (Diamond  on 
Nonpareil),  while  the  larger  type  sizes  were  reserved  for  more  important  names.  From  this 
rule  a  departure  has,  however,  been  made  in  some  cases  for  the  sake  of  better  legibility.  Thus 
alon<*  desert  tracks  where  adequate  space  was  available,  Nonpareil  type  has  been  used  for  the 
names  of  certain  localities,  such  as  well-known  roadside  stations  or  camping  places  which, 
though  not  permanently  occupied^  are  yet  of  some  importance  to  the  passing  traveller.  It  may 
be  noted  here  also  that  where  local  names  are  shown  without  any  corresponding  symbol,  they 
refer  to  localities  such  as  grazing  grounds,  small  valleys,  etc.,  closely  adjoining  the  route  line. 
Throughout  our  common  surveys  I  charged  myself  personally  with  the  record  of  local 
names.  For  routes  which  were  followed  only  by  my  assistants  I  did 
Record  of  local  names,  my  best  to  check  and  correct  the  record  of  local  names  they  brought 
back  through  an  independent  examination  of  natives  acquainted  with 
the  ground.  On  some  occasions,  when  an  assistant  had  to  be  detached  for  prolonged  survey 
work  at  a  considerable  distance  from  my  own  routes,  I  endeavoured  to  assure  greater  accuracy 
of  record  by  sending  with  him  a  literate  person  capable  of  recording  TurkI  local  names  more 
or  less  correctly  in  Arabic  script.  Nevertheless,  I  fear,  it  has  not  always  been  possible  in  the 
case  of  independent  surveys  by  assistants  to  eliminate  mistakes  due  to  imperfect  hearing, 
inadequate  training  in  phonetic  spelling,  or  occasional  misapprehension  of  a  language  with 
which  they  could  acquire  but  a  limited  colloquial  familiarity. 

In  the  case  of  Chinese  local  names  in   Kan-su  the  difficulties  in  the  way  of  correct 
record  were  much  greater  than  in  that  of  Turkistnn  names.     Not  beino- 
Chincse  local  names.       a  Sinologue  myself  I  took  the  very  necessary  precaution  of  having  them, 
wherever  possible,  written  down   on  the  spot  also  in   Chinese  characters 
by  my  Chinese  I  Herat  us.    Where,  as  frequently  happened  on  the  third  expedition,  surveys  had  to 
be  effected  on  Chinese  ground  without  him,  an  endeavour  was  made  to  obtain  a  record  of  local 
names  in  Chinese  writing  by  other  means.     That  notwithstanding  these  precautions  numerous 
mistakes  are  likely  to  have  occurred,  particularly  as  regards  the  names  of  small  localities,  will 
not  surprise  those  familiar  with  the  intricacies  of  Chinese  phonetics  and  dialectic  variations. 
The  latter  were  bound  to  be  often  very  puzzling  to  my  literati  whose  home  was  distant  Hu- 
nan and  who,  owing  to  the  prevailing  secretiveness  of  the  Kan-su  population,  found  it  difficult 
at  times  to  secure  ready  help  from  Mandarin-speaking  local  people.     In  transcribing  Chinese 
names  the  Wade  system  as  adopted  in  Professor  Giles's  Dictionary  has  been  followed.      For 
the  transcription  of  all  names  recorded  in  Chinese  characters  I  am  indebted  to  the  kind  help 
of  Dr.  Lionel  Giles. 

With  regard  to  Turki  and   Iranian  names  it  was  my  aim  to  record   in   each  case  the 

3  Information  as  to  where  the    work   of  any  of  remained  nnmarked. 
the  three  surveyors  wns  done  nnder  my   immediate  *  'lb.it  Sanserif  Italic  type  has  been  used  also  for 

supervision,  can  readily   be  obtaiued  by  reference  to  names  of  passes  (nut  coming  correctly  under  the  head 

the  account  given  in  Chapter  I,  section  iv.  of 'communications ')  is  due  to  a  misinterpretation 

Uoutcs    of    the   third    expedition    surveyed    by  of  the   rules   laid  down   by   the   International  Map 

Afi"5z-gal  alone  are  distinguished  by  camp  numbers  Conference  of  1909. 

in    small    Roman    figures  with   the   addition   of   the  «  It  is  probable  that  in  some  cases  names  re- 
letter  a.  corded  by  the  surveyors  for  distant  peaks  or  spurs 

I  may  note  here  that  in  some  Sheets  like  No.  25,  (see  e.g.  in  Sheet  No.  4.  B.  4,  Kotcrek,   U5gh-suget) 

29,  the  diversions  made  from  the  main  routes  to  reach  are  really  the  names   cf  valleys  or  other   localities 

hill-stations  for  triangnlation,  etc.,  have  occasionally  lying  in  their  direction. 
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form  of  the  name  as  actually  pronounced  by  the  local  inhabitants  or 
Spelling  of  Turki  local        uide     ref i-aininaf  from  anv  attempt  to  spell  the  name  in   accordance 

with  its  presumed  correct  Turki  etymology.  I  am  aware  that  this 
method  of  record  has  implied  in  certain  cases  obvious  inconsistencies.  c  But  it  appeared  the 
safest  in  the  case  of  a  geographical  student  like  myself  who,  though  an  Orientalist  familiar 
with  Persian  and  the  spokeu  language  of  Chinese  Turkistan,  does  not  profess  to  be  a  Tur- 
kologist.  It  must  also  be  remembered  that  the  Eastern  Turki  spoken  in  the  Tarim  basin 
and  adjacent  regions  has  not  evolved  a  standard  literary  form,  and  that  an}-  attempt  to  spell 
their  local  names  after  the  fashion  adopted  in  modern  literary  productions  of  the  Turkish- 
speaking  population  of  Russian  Central  Asia  and  regions  further  west  would  very  often  render 
them  unrecognizable  to  the  people  on  the  spot. 

In  recording  Turki  and  Iranian  names   I  have  followed  the  system  of  transliteration 

approved  by  the  International  Congress  of  Orientalists  and  used  also, 
SjStCm  °[o,lfu'slilera-      in  its  simplified  Hunterian  form,  for  Indian   Government  publications. 

The  use  of  diacritical  marks  has,  however,  been  restricted  to  the  indis- 
pensable minimum.  Hence  no  distinction  has  been  made  in  the  case  of  words  derived  from 
Arabic  between  the  several  kinds  of  sibilants,  gutturals,  etc.,  which  are  pronounced  alike  by 
the  people  of  Chinese  Turkistan. 

It  has  seemed  to  me  convenient  to  separate  the  component  parts  of  Turki  and   Iranian 

names,  wherever  clearly  recognizable  as  distinct  words,  by  the  uniform 
^uTSnTa'n^am'eV      employment  of  hyphens,  and  to  use  these,  too,  to  mark   the  connection 

with  the  names  proper  of  such  common  terms  as  ilmran  or  pass,  maztir 
or  shrine,  Ml  (also  hoi ,  knl)  or  lake,  etc.  I  must,  however,  confess  in  this  matter  of  hyphens 
and  similar  points  to  occasional  inconsistencies,  hoping  that  they  will  be  the  more  readilv  excused 
in  view  of  the  prolonged  period  over  which  both  the  original  surveys  and  their  cartographic 
elaboration  have  extended.  Finally,  I  trust  that  the  convenient  brevity  and  significance  of 
such  Turki  terms  as  sai  (gravel  plateau  or  stony  glacis),  gar  (ravine  in  alluvial  soil),  yilrdaug 
(wind-eroded  ridge),  and  a  few  others,  will  be  held  to  justify  their  use  in  descriptive  entries  of 
the  map,  even  on  ground  where  Turki  is  not  the  local  tongue. 

6  Thus  the  word  for  'lake  '  may  appear  as  the  -rliibe,  -dele  or-daba;  the  word  for  'mill  '  at  the  begin- 

concluding  part  of  local  names  in   the  same  region  as  niug  or  end  of  compound  names  as  ligharmaa,  liiyhilr- 

■kul,  -kol  or  -kol;  similarly  the  word  for 'hillock'  as  men,  liijhcmen,  or  tiigemen,  etc. 
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CHAPTER  IV 

NOTES  ON  INDIVIDUAL  MAP  SHEETS 

NOTES  ON  SHEET  No.  1  (TURUG-  ART-DA  WAN) 


The  survey  of  the  small  area  comprised 
in  the  S.  E.  corner  of  this  sheet  was  made 
by  R.  B.  Liil  Singh  in  1907.  Owing  to  the 
damage  his  theodolite  had  suffered  on  the 
way  from  .\k-su,  no  latitude  observations  of 
his  were  available  for  this  area.  His  route 
from  Kashgar  to  the  Turug-art-dawan  (Sheet 
No.  1.  C.  3)  on  the  Russian  frontier  lying 
almost  due  north,  it  was  considered  advisable 
to  accept  for  the  position  of  the  latter  the 
coordinates  obtained  from  the  latest  Russian 
surveys  and  to  adjust  the  details  shown  in 
this  sheet  on  that,  point  and  on  the  accepted 
position  of  Kiishgar  (see  below  Notes  on 
Sheet    No.  2).     The   position   of  the  Turug- 


art  pass  on  the  surveyor's  plane-table,  as 
indicated  by  Sheet  No.  1  of  the  1900-08 
Map,  lies  about  4  minutes  of  lat.  to  the 
south  and  circ.  4  minutes  of  long,  to  the  west 
of  that  shown  by  the  Russian  map. 

The  fact  that  the  Turug-art-dawan  is 
reached  from  KSshgar  by  a  road  which  short- 
ly before  1 907  had  been  made  practicable 
for  country  carts  at  the  instance  of  the 
Russian  authorities,  sufficiently  indicates  the 
comparatively  easy  character  of  the  ground 
over  which  this  route  along  the  C'hakmak 
valley  leads  up  to  the  T'ien-shan  water- 
shed." 


NOTES  ON  SHEET  No.  i.  (KASHGAR,  MUZ-TAGH-ATA) 


The  area  shown  by  this  sheet  comprises 
a  considerable  portion  of  the  great  meri- 
dional range  connecting  the  westernmost 
K'un-lun  with  the  T'ien-shan  in  the  north 
and  forming  the  eastern  rim  of  the  Pamir 
region.  In  it  appears  also  the  extreme 
north-western  corner  of  the  Tarim  basin 
proper,  occupied  by  the  large  oasis  of  Kash- 
gar  and  the  much  smaller  ones  of  Opal  and 
Tash-malik. 

The  routes  surveyed  on  the  first  journey 
led  along  the  western  slopes  of  the  meridion- 
al range,  usually  known  after  its  most 
prominent  peak  as  that  of  Muz-tagh-ata, 
as  far  as  the  great  defile  of  Gez-dara  (C.3) 
and  then  through  this  to  Tash-malik  and 
Kashgar.  The  surveys  of  1900-08  falling 
within  this  sheet  were  confined  to  the  ground 
in  its  south-eastern  and  north-eastern  corners. 
Those  of  1913-15  were  of  greater  extent  and 
were  carried  not  only  through  the  main 
valleys  receiving  the  drainage  from  the  east- 
ern flanks  of  the  Muz-tagh-ata  massif,  but 
also  along  both  sides  of  the  northern  portion 
of  the  range,  where  it  approaches  the  T'ien- 
shan  and  gives  rise  to  the  main  feeders  of 
the  Kashgar  river. 

For  the  delineation  of  the  Muz-tagh-ata 
range,  between  the  approximate  latitudes 
of  38°  and  39°,   and   of   the   great  valleys 


which  flank  its  western  slopes,  a  considerable 
number  of  triangulated  points  were  available. 
These  were  derived  mainly  from  the  triangu- 
lation  work  of  1900,  analyzed  in  sections  B, 
C  of  Major  Mason's  Appendix  A.  In  ad- 
dition, certain  points  on  the  main  range  fixed 
by  the  operations  of  the  Pamir  Boundary 
Commission  and  Captain  Deasy  could  also 
be  utilized.  The  extension  of  R.  S.  Ram 
Singh's  triangulation  to  Tash-malik  (D.2) 
permitted  the  course  of  the  Gez-dara,  or 
valley  of  the  Yaman-yar  river,  to  be  accu- 
rately shown  on  the  map  right  down  to 
where  it  debouches  into  the  great  plain  of 
the  Tarim  basin. 

Besides  the  triangulation  results  just 
referred  to,  the  position  accepted  for  the 
'old  town'  of  Kashgar  and  those  for  Yar- 
kand  and  certain  other  places  in  the  adjoin- 
ing sheets  Nos.  1,  3,  5  were  used  for  the 
adjustment  of  the  plane-table  surveys  em- 
bodied in  this  sheet.  The  value  assigned  to 
Kashgar,  lat.  39°  28'  45",  long.  75°  58', 
is  that  hitherto  adopted  by  the  Survey  of 
India  from  the  mean  of  numerous  observ- 
ations by  successive  expeditions.  It  deserv- 
es, however,  to  be  noted  that  the  longitude 
value  which  wireless  observation  on  Sir  F. 
De  Filippi's  expedition  furnished  for  a  point 
close  to  Chini-bagh,  the  British  Consulate 
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General,  was  "5'  59'  5"64. 

As  regards  the  positions  accepted  for 
Yarkand,  Yangi-hissar  and  Tasli-kurghan, 
the  starting  and  terminal  points  of  the 
routes  represented  in  the  south-eastern  por- 
tiou  of  the  sheet,  reference  may  be  made 
to  the  notes  on  sheets  Nos.  3  and  5.  Toile- 
bulung  (D.4)  where  these  several  routes  cross 
each  other,  served  as  a  conveuient  point  for 
their  adjustment,  the  latitude  for  this  place 
being  derived  from  an  astronomical  observ- 
ation of  1906  and  the  longitude  by  interpo- 
lation between  Kashgar— Tasli-kurghan  and 
Yangi-hissar— Tash-kurghan. 

In  the  northern  half  of  the  sheet  use 
was  made  of  the  values  assigned  to  the 
Kosh-bel  pass  (A.2),  lat.  30J  11'  15"  and 
long  74°  1'  7",  by  Russian  surveys.  The 
position  determined  for  Opal-buzar  (C.2)  by 
a  latitude  observation  of  the  Forsyth  Mission 
and  by  the  longitude  derived  from  interpo- 
lation on  our  routes  between  Tash-malik  and 
Kashgar  was  also  used.  Kor  the  route  which 
It.  S.  Lai  Singh  in  1915  followed  from 
Opal  to  the  headwaters  of  the  Kizil-daiya 
(A-C.2)  and  thence  back  to  Opal  across  the 
Ulugh-art-dawan  (B.3),  a  very  helpful  cheek 
was  afforded  by  the  fact  that  the  position  of 
this  pass  could  be  fixed  by  direct  observation 
of  several  triaugulated  points. 

The  routes  leading  north  of  Kashgar 
(D.l)  have  been  adjusted  to  the  co-ordinates 
shown  for  the  Turug-art  pass  (Sheet  1.C.3) 
by  the  latest  Russian  surveys,  the  latitude 
observations  of  Captain  Trotter  being  also 
used  for  the  determination  of  certain  inter- 
mediate points.  In  addition  to  the  above, 
astronomically  determined  latitudes  were 
obtained  in  1900  and  1906  for  a  number  of 
places,  as  shown  in  the  list  below. 

For  the  interesting  mountain  area  which 
comprises  the  Muz-tagh-ata  massif  and  the 
great  glacier-clad  range  north  of  it,  culmi- 
nating in  the  Kongur-debe  peak,  25,146  feet, 
as  well  as  for  the  Pamir-like  ground  south 
and  north  of  the  Little  Kara-kul  lake  (B.  4, 
C.  3,4),  very  useful  additional  material  was 
furnished  by  the  photographic  panoramas 
taken  by  me  in  July,  1900,  with  a  Bridges- 
Lee  photo-theodolite.  This  material  was 
worked  up  in  the  Map  of  Muz-tagh-ata  and 


Lake  Little  Kara-kul,  on  the  scale  of  4  miles 
to  I  inch,  prepared  by  the  late  Lieut.  F.  B. 
Tillard  R.E.  and  published  in  1903. 

The  same  panoramas,  reproduced  in 
Plates  vm  and  ix  of  my  Mountain  Panoramas 
from  the  Kwcn-lun  and  Pamirs  (1907),  have 
since  proved  specially  useful  also  by  confirm- 
ing the  greater  height  of  Kongur-debe  I  peak 
(25,1 16)  over  Muz-tagh-ata  (24,388  feet),  !» 
previously  accepted  as  the  culminating  point 
of  the  whole  range,  and  by  affording  direct 
evidence  as  to  the  approximate  level  of  the 
snow-liue.  For  this  an  elevation  of  about 
17,000  feet  has  been  accepted  on  that  part  of 
the  range  which  lies  south  of  the  Gez  defile, 
while  the  observations  made  on  my  crossing 
of  the  Ulugh-art-dawan  in  July,  1915,  indi- 
cated a  somewhat  lower  level  of  perpetual 
snow,  circ.  16,000  feet,  on  the  northern  con- 
tinuation of  the  range. 

The  area  represented  in  this  sheet 
may  be  divided  into  three  regions  dis- 
tinguished by  well-defined  physical  features. 
The  high  plateau-like  valleys  to  the  west  of 
the  great  meridional  range,  which  extend 
from  above  Tagharma  in  the  south  to  the 
wide  rolling  downs  above  Moji,  share  all 
the  chief  characteristics  of  the  Pamirs. 
Grazing  of  the  scanty  kind  usual  on  these 
uplands  is  to  be  found  almost  everywhere 
at  the  bottoms  of  the  open  valleys.  In  the 
valleys  to  the  east  of  the  range,  as  far  as  and 
including  the  Gez-dara,  vegetation  is  distinctly 
more  limited,  and  this  barrenness  increases 
in  a  very  striking  manner  as  the  traveller 
descends  through  the  outer  ranges  to  the 
much-eroded  and  utterly  bare  foot-hills. 

North  of  the  Gez  defile,  the  approach  to 
the  moister  climate  of  the  T'ien-shan  makes 
itself  felt  by  a  somewhat  larger  amount  of 
grazing  in  the  valleys  and  by  the  conifer 
growth  to  be  found  at  their  heads  over  fairly 
large  patches  of  ground  (see  Bostan-terek, 
B.  2;  Bosti'in-arehe,  C.  3).  In  the  irrigated 
areas  below  the  debouchures  of  the  Kara- 
tfish,  Yaman-yar  and  Kizil  rivers,  the 
character  of  the  ground  corresponds  in  all 
essentials  to  that  of  the  other  oases  of  the 
Tarlm  basin  situated  between  the  glacis  of 
the  mountains  and  the  great  drift-sand  belts. 
For  a  fairly  detailed  description  of-  the 


u  It  ie  of  intorest  to  note  that  the  height  as 
graphically  determined  by  Major  E.  O.  Wheeter, 
M.  C.,  li.  E.,  for   Kongur-debe  1  peak,  25.110  ft.,  from 


the  Panorama  taken  at  Kara-kul,  Camp  9  (C.4),  differs 
only  by  30  feet  from  the  eleratiun  deduced  from 
Ram  Singh's  trianguiation. 


Chap.  IV] 

ground  visited  by  me  in  1 900  along  the 
slopes  of  the  Muz-tagh-ata  range  and  on 
the  way  down  to  Kashgar,  see  Huins  of 
Khotan,  pp.  77  sqq.,  and  for  that  crossed  in 
1906  on  the  journey  from  Tash-kurghun  to 
Yangi-hissar  via  the  Chichiklik  pass,  Desert 
Cathay,  i.  pp.  97  sqq.  The  historical  topo- 
graphy of  the  latter  route,  as  well  as  the 
legendary  traditioR  attaching  to  the  great 
snowy  dome  of  Muz-tagh-ata,  have  been 
discussed  in  my  Ancient  Khotan,  i.  pp.  40 
sqq.;  sec  also  Striudia,  i,   pp.  76  sqq. 
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For  a  preliminary  account  of  the  route 
followed  by  me  in  1913  across  the  Buramsal 
pass  and  down  the  extremely  difficult  gorges 
passed  by  the  lower  Kara-tAsh  river  which 
drains  the  eastern  slopes  of  Muz-tagh-ata 
and  Shiwakte  (D.  3,  4),  sec  Geographical 
■  Journal,  xlviii,  p.  110.  There,  too,  p.  211 
brief  reference  has  been  made  to  the  journey 
which  in  1915  took  me  from  Kashgar  via 
Opal  and  over  the  Ulugh-art  pass  to  Russian 
territory  at  the  southern  headwaters  of  the 
Kizil-darvA   and  on  the  Alai. 


Astronomically  observed   latitudes. 

1900-01.  Ghujak,  Camp    5  (B.  4) 

Kara-su-karaul,  Camp  6   y3.  4) 
Su-bashi-karaul,  Camp  9  (C.  4) 
Keng-shewar,    Camp  10   (C.  4) 
Camp  below  Ak-tiken  pass,  Camp  16  (D.  3) 
Tash-malik,  Camp  18  (D.  2) 
Kurghan-tim,  Camp  21  (D.l) 

1906-08.  Toile-bulung,  Camp  7  (D.  4) 

Karghai-aghzi,  Camp   11  (D.  3) 


38°  2'  55" 
38°  11'  44" 
38°  24'  34" 
38°  25'  40" 
38°  51'  59" 
39°  7'  5" 
39°  28'  32' 
38°  5'  42" 
38°  30'  42" 


NOTES  ON  SHEET  No.  3  (SAltlKOL) 


This  sheet  comprises  the  Taghdum-bash 
Pamir  and  the  southern  and  main  portion  of 
Sarlkol.  The  delineation  of  the  ground 
shown  in  it  is  based  on  numerous  triangulat- 
ed points  which  the  work  of  the  Pamir 
Boundary  Commission  (1905)  and  Captain 
Deasy  ( 1 896-98  )  had  furnished.  They  are 
mostly  high  peaks  and  the  open  character  of 
the  large  Sarlkol  valley  renders  them  easily 
recognizable  from  the  main  route  followed. 
These  fixed  points  taken  from  the  available 
triangulation  charts  were  used  throughout 
for  the  plane-table  surveys  of  1900  and  1913 
south  of  the  latitude  of  Tash-kurghan.  To 
the  north  of  this  place,  the  triangulation 
which  Rai  Ram  Singh  effected  in  1906  from 
a  base  measured  near  Chushman  (see  Appen- 
dix A )  supplied  an  additional  number  of 
fixed  points,  and  these,  being  visible  at  differ- 
ent places  of  the  difficult  route  followed  by 
him  down  the  Tash-kurghan  river  valley, 
permitted  the  details  of  this  route  to  be 
adopted  as  shown  in  the  original  plane-table. 
An  astronomical  value  of  latitude  obtained 
at  Udurghuk  (D.  1)  helps  to  confirm  them. 

Topographical  details  at  the  head  of  the 
Taghdum-bash  Pamir  (from  the  Wakhjir 
pass  in  the  west  to  the  junction  of  the  main 
valley  at  Ming-taka-aghzi  with  that  coming 


from  the  Ming-taka  pass)  are  taken  from 
the  plane-table  survey  of  1900.  From 
Ming-taka-aghzi  down  to  Ghujak-bai  (lat. 
37°  15' 0",  long.  75°  23')  details  were  added 
to  the  1900  work  from  the  plane-table  survey 
of  1913  done  on  double  the  scale.  Further 
down  as  far  as  Tash-kurghan,  the  topography 
is  shown  from  the  latter  survey  only,  this 
having  been  done  under  my  direct  supervi- 
sion. There  are  also  a  number  of  astrono- 
mically fixed  latitudes  available  in  the  main 
valley,  and  these  agree  with  the  positions 
shown  by  the  plane-table  for  the  correspond- 
ing camps. 

Besides  the  route  followed  down  the 
Tash-kurghan  R.  by  Rai  Ram  Singh  and 
already  referred  to,  two  routes  diverging 
north  of  Tash-kurghan  are  shown  within 
this  sheet.  The  one  leading  north-westwards 
to  Tagharma  and  past  the  western  flanks  of 
the  Muz-tagh-ata  range  was  surveyed  in 
1900  by  Rai  Ram  Singh.  As  astronomical 
values  for  three  camps  and  a  number  of 
triangulated  peaks  were  available  here  for 
the  plane-table  work,  the  representation  of 
the  adjoining  ground  could  be  taken  over 
without  change  from  the  1900-01  map. 

The  third  route  leading  north-eastwards 
to  Yarkand   and   Kashgar  was  surveyed  in 
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1913.  Two  triangulated  points  on  either 
side  confirm  its  position  as  here  shown. 
The  plane-table  traverse  along  the  route  has 
been  adjusted  to  the  fixed  position  of  Tnsh- 
kurghan  and  to  the  position  of  Toile-bulung 
(Sheet  No.  2.  D.  4).  For  this  an  astronomi- 
cal value  of  latitude  is  available  and  a  longi- 
tude value  representing  the  mean  between 
two  values  obtained  by  interpolation  between 
(a)  Kashgar  and  Tash-kurghan,  and  (b) 
Yangi-hissar  and  Tash-kurghan. 

An  alternative  route  towards  Kashgar 
used  chiefly  during  the  winter  months  fol- 
lows the  narrow  gorge  which  descends  from 
the  Chichiklik-maidan  (Sheet  No.  2.  C.  4)  to 
Shindi  below  the  sharp  eastern  bend  of  the 
Tash-kurghan  R.  The  portion  of  this  route 
falling  within  this  sheet  has  been  shown 
from  Rai  Ram  Singh's  plane-table  work  of 
1900  and  from  notes  kept  by  myself  when 
following  it  early  in  June  of  that  year. 

The  snow-line  on  the  high  ranges  which 
enclose  the  Sarlkol  valley  could  be  but 
approximately  indicated,  as  it  was  actually 
approached  only  on  the  Wakhjir  pass  lead- 
ing to  the  Oxus  (Ab-i-Pauja)  source  and  on 
the  Kilik  and  Ming-taka  passes.  From  my 
observations  when  crossing  the  Wakhjir  pass 
in  July,  1900,  and  the  Ming-taka  pass  early 
in  September,  1913,  I  was  led  to  take  the 
elevation  of  about  16,500  feet  as  the  ap- 
proximate limit  of  permanent  snow-beds  on 
the   range  which  forms   the  watershed   be- 

Astronomically  observed  latitudes. 
1900-01.  Dafdar,  Camp  1  (C.  2) 

Taghlak-gumbaz,  Camp  2  (C.  1)     ... 

Tash-kurghan,  Camp  3  (near  British 
190(5-08.   Chushman,  Camp  1  (C.  1) 

Udurghuk,  Camp  5  (D.  1) 

NOTES  ON  SHEET 

The  area  shown  in  this  sheet  was  sur- 
veyed from  two  routes,  both  followed  by 
R.  B.  Lai  Singh  only.  The  one  of  1907  led 
from  Uch-Turfan  and  the  Taushkan  river 
along  the  foot  of  an  outer  range  of  the 
T'ien-shan  to  the  Terek-dawan  (Sheet 
No.  1.  D.  4 );  the  other,  followed  in  1915, 
lay  over  previously  unexplored  ground  from 
Kelpin  (Sheet  No.  7.  B.  4)  via  the  Kirghiz 
grazing  grounds  of  Yai-dobe  and  Chong- 
kara-jol  to  Kalta-yailak  (Sheet  No.  5.  B.  1). 
On  the  latter  route  the  position  of  Tunguz- 
luk  had  its  latitude  fixed  by  astronomical 
observation.     No   other  fixed   points  being 


tween  the  Hunza  and  Tash-kurghan  rivers. 
The  same  snow-line  was  adopted  also  for 
the  range  to  the  east  of  the  Sarlkol  valley 
which  divides  the  drainage  areas  of  the 
Tash-kurghan  and  Raskam  branches  of  the 
Yarkand  river.  On  the  range  to  the  north 
and  west  which  separates  Sarikol  from  the 
Pamirs  proper  the  snow-line  seemed  to  me  to 
lie  distinctly  higher,  a  circumstance  fully 
accounted  for  by  the  reduced  amount  of 
moisture  which  penetrates  north  of  the 
Hindukush  and  Kara-koram  ranges.  It  has 
been  conjecturally  shown  on  the  17,000  con- 
tour line,  but  may  in  really  be  somewhat 
higher. 

Grazing  of  the  scanty  sort  usual  on  the 
Pamirs  is  to  be  found  over  most  of  the 
ground  at  the  bottom  of  the  main  valley  and 
in  the  lower  portion  of  those  joining  it  from 
the  ranges  on  either  side.  This  has  not 
been  specially  indicated.  But  in  a  few  areas 
(as  at  Rang ;  C.  2)  yellow  tint  has  been  used 
to  mark  the  presence  of  riverine  loess  soil 
allowing  of  more  luxuriant  vegetalion. 

Some  account  of  the  physical  features 
of  the  ground  shown  in  this  sheet  will  be 
found  in  my  Ruins  vf  Kholan,  pp.  57  sqq. 
and  Desert  Cathay,  pp.  83  tqq.  Its  historical 
topography  has  been  fully  discussed  in 
Chapter  n  of  Ancient  Khotan  (  i.  pp.  22-40) 
and  some  additional  information  about  its 
old  sites  furnished  in  Chapter  III  of  Ser- 
india,  i.  pp.  72-76. 


Ak-saka!'s  house;  C.  1) 


37°  22'  26" 
37°  34'  38" 
37°  46'  58" 
37°  51'  28" 
37°  50'  38* 


No.  4  (YAI-DOBE) 

available  within  the  limits  of  this  sheet,  its 
delineation  was  determined  by  adjustment 
of  the  details  to  the  fixed  places  of  the  ad- 
joining sheets.  The  result  was  satisfactorily 
checked  by  comparison  of  the  position  thus 
obtained  for  the  Biloti-dawan  (Sheet  No.  4. 
D.  3)  which  was  found  to  agree  very  closely 
in  latitude  with  that  observed  by  Colonel 
Trotter,  viz.  40°  40'  20". 

Though  scarcely  any  of  the  streams 
coming  from  the  outer  T'ien-shan  ranges 
shown  in  this  sheet  ordinarily  carry  water, 
yet  springs  found  in  various  places  at  the 
foot  of   the  northern   one,   combined   with 
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occasional   floods,   permit   of   cultivation   in 
small   patches.      In  the  basin   of   Yai-dbbe 

Astronomically  observed  latitude. 

Tunguzluk,  C.  34G  (to  N.W.  of  spring;  C.  4) 


subsoil  drainage  supports  sufficient  vegeta- 
tion for  winter  grazing  of  Kirghiz  camps. 


40°  8'  31" 


NOTES  ON  SHEET  No.  5  (YANGI-HISSAR,  YARKAND) 


This  sheet  embodies  the  surveys  made 
on  a  series  of  routes  on  all  three  expeditions. 
The  area  surveyed  is  proportionate  to  the 
great  extent  of  cultivated  ground  to  be 
found  within  the  limits  of  this  sheet.  The 
routes  followed  in  1900-01  lay  mainly 
within  and  between  the  populous  districts 
of  Kashgar  and  Yarkand.  '  Those  of  1906- 
08  covered  ground  all  along  the  Yarkand 
river  as  well  as  portions  of  the  hill  area  in  the 
north-west  and  south-west  corners  of  the 
sheet,  while  on  the  journey  of  1913-15,  the 
new  routes  surveyed  lay  chiefly  from 
Kashgar  to  Maral-bashi  and  along  the  right 
bank  of  the  Yarkand  river  below  Yarkand. 
The  well-determined  positions  of  Yar- 
kand, Yangi-hissar,  Kashgar,  Maral-bashi 
and  Karghalik  served  as  base  points  for  the 
construction  of  the  sheet.  Of  these,  the  last 
three  fall  outside  its  limits  and  for  the  ob- 
servations which  fix  them  reference  may  be 
made  to  the  Notes  on  Sheets  Nos.  2,  6  and  8. 
For  Yarkand  the  latitude  observed  in 
1900  and  1906  at  our  quarters  of  Chini-bagh 
(about  one  mile  south  of  the  city  walls)  is 
supported  by  the  observations  of  the  Yar- 
kand Mission  of  1873  and  Sir  F.  Be  Filippi's 
expedition  of  1914,  while  the  longitude  now 
shown,  which  is  derived  from  the  wireless 
observation  of  the  latter  (77°  15'  46"), 
differs  only  by  15  seconds  from  the  one 
which  was  adopted  in  Sheet  11  of  our 
1906-08  map.  -  For  Yangi-hissar  the  co- 
ordinates adopted   are  those  deduced   from 

Astronomically  observed  latitudes. 
1900-01.  Eski,  Camp  23  (A.  1) 

Yaman-yar,  Camp  24-  (A.  2) 

Dong-arik,  Camp  25   (B.  2 ;  symbol  omitted  in  map) 

Achchik-bazar,   Camp   26    (B.   2) 

Ordam-padshah-mazar,  Camp  27  (B.  3) 

Kizil-bazar,  Camp  29  (half  a  mile  S.  of  Sarai ;  B 

Ak-rabat,  Camp  111  (B.  3) 

Kok-rabat,  Camp  30  (beyond  S.E.  end  of  village; 


the  observations  of  Cav.  De  Filippi's  expedi- 
tion. For  the  determination  of  other  posi- 
tions the  latitude  observations  of  1900-01 
and  1906-08,  as  noted  below,  have  been 
used,  as  well  as  those  of  Captain  H.  H.  P. 
Deasy  on  his  route  from  Kashgar  to  Yar- 
kand i  la  Khan-arik ;  those  of  Dr.  Hedin 
along  the  Yarkand  river,  and  others  recorded 
in  the  Yarkand  Mission  Report. 

In  respect  of  topographical  details  full 
advantage  was  taken  of  the  fact  that  several 
of  the  chief  routes  in  this  sheet  were  sur- 
veyed more  than  once  in  the  course  of  my 
three  expeditions  (see  the  routes  from 
Kashgar  to  Karghalik;  from  Kizil-dawan 
to  Yarkand ;  from  Abad  to  Kashgar,  etc.). 
The  physical  character  of  the  area  comprised 
in  the  sheet  exhibits  considerable  variety. 
Besides  the  compact  well-cultivated  tracts 
of  the  Kashgar,  Yangi-hissar,  and  Yarkand 
districts  and  the  minor  oases  between,  or 
near,  them  we  find  here  a  fairly  large  outlier 
of  the  central  drift-sand  desert  around 
Ordam-padshah  and  extensive  belts  of 
riverine  jungle  below  Faizabad  in  the  north 
(B-D.  1)  and  below  Abad  in  the  east 
(C,D.  2). 

For  brief  descriptive  accounts  of  the 
routes  followed  by  me,  cf.  Rvins  of  Khotan, 
pp.  133  sqq. ;  Desert  Cathay,  i.  pp.  126 
sqq.;  for  the  early  historical  topography  of 
the  region,  see  Ancient  Khotan,  i.  pp.  42 
sqq.,  86  sqq. 


39°  33'  59" 

39°  25'  17" 

a.p) 

39°  16'    1" 

39°    7'  49" 

38°  55'  34" 

8) 

38°  39'  20* 

38°  32'  39" 

;  B.  4) 

38°  25'  40" 

1  I  have  kept  the  conventional  spelling  of  Tar- 
kand  without  nsing  the  hyphen  between  the  clearlj 
recognizable  parts  of  the  compound  name  (Tar-kand, 
t.  #.  settlement  by  the  *  Tar  •  or  eroded  ravine). 

1  As  evidence  of  Ram  Singh's  very  carefnl  work 


I  may  mention  that  his  plane-table  of  1900-01  showed 
for  Yarkand  the  longitude  of  77°  19' 10"  a  remark* 
ably  cloie  approach  to  the  trne  one,  considering  the 
small  scale  nsed  and  other  circumstances. 
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Yarkand,  Camp  31  (at  Chini-bagh,  ciro.    1    mile  S.  of  City  walls; 

C.  4) 
1906-08.  Yarkand,   Camp   19   (at  Chini-bagh    as   above,    outside    garden; 

C.4) 
Ighiz-yur,  Camp  12  (A.  3) 
Bagh-jigda,  Camp  21  (Dogha  Beg's  house;  C.  -1)  ... 

NOTES  ON  SHEET  No.  6  (KARGHALIK,  KILIAN) 
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38°  23'  45* 

38°  23'  49" 
38°  40'    9* 

38°  28'  17* 


This  sheet  shows  the  mountainous  areas 
south  of  the  Karghalik-Khotan  road  up  to 
the  vallev  of  the  uppermost  Yarkand  river. 
Most  of  the  ground  was  surveyed  from  routes 
followed  m  1906  and  1908,  the  surveys 
being  supplemented  by  work  done  in  1900 
on  the  main  road  to  Khotan  along  the  edge 
of  the  Taklamakun,  and  in  1915  by  that  on 
the  caravan  route  which  leads  from  Kok-yar 
up  the  Tiznaf  river  headwaters  to  the  Yar- 
kand river  valley  and  the  Kara-koram  pass. 

For  Karghalik  and  Kok-yar  astronomi- 
cally observed  latitudes  were  available,  and 
for  the  former  place  the  longitude  of  77°  26' 
30"  was  adopted  as  the  mean  of  Colonel 
Trotter's  traverse  value  and  that  obtained 
by  Captain  Deasy  by  chronometer;  these 
differed  only  by  1'  51".  The  accepted  posi- 
tions of  Karghalik  and  Khotan,  as  well  as 
the  triangulated  points  in  J;he  adjoining 
sheets  Nos.  9  and  10,  served  as  pivots  for 
fitting  the  plane-table  work.  In  addition 
to  other  latitudes  those  observed  on  Sir  F. 
De  Filippi's  expedition  were  used  for  fixing 
the  positions  of  R.  B.  Lai  Singh's  Camps 
366,  370,  375,  377  along  the  Karghalik- 
Kara-koram  route  (C.  2-4,  D.  4). 

In  the  absence  of  any  height  determina- 
tions on  the  main  range,  the  indication  of 
the  snow-line  in  this  sheet  at  an  approximate 
elevation  of  17,500  feet  can  only  be  consi- 
dered as  conjectural.  Taking  into  account 
that  the  snowy  portions  of  the  main  range 
near  the  Karlik-dawan  (D.3)  were  seen  by 
Rai  Ram  Singh  only   in  the  early  summer 

Astronomically  observed  latitudes. 
1900-01.  Karghalik,    Camp  33   (at   Yetim-lukum,    eirc. 

Bazar;  C.  1) 
190G-08.  Kok-yar,  Camp  24  (Chavash  Beg's  house;  C.  2) 
Kosh-yiiz-oghil,  Camp  26  (  C.  2  )   ... 


of  1906,  this  approximately  assumed  limit 
of  jjerpetual  snow  represents  a  sufficiently 
close  approach  to  the  snow-line  of  18,000 
feet  as  shown  on  the  map  of  Sir  F.  De 
Filippi's  expedition. 

For  brief  descriptions  of  the  routes 
followed  by  myself  from  Karghalik  to  Guma 
and  from  Karghalik  to  Kilian,  see  Ruins  of 
Khotan,  pp.  107  sqq.;  Desert  Cathay,  i.  pp. 
142  sqq.  As  regards  the  early  topography 
of  Karghalik  and  the  hill  tracts  south,  cf. 
Ancient  Khotan,  i.  pp.  H9  sqq.;  Serindia,  i. 
pp.  85  sqq. 

Apart  from  the  large  and  fertile  oasis 
of  Karghalik,  cultivation  is  limited  in  this 
area  to  a  series  of  small  settlements,  Kok- 
yar,  Y'ul-arik,  Ushak-bashi,  Kilian,  all  situ- 
ated where  the  rivers  from  this  part  of  the 
western  K'un-lun  debouch  on  a  broad  plateau 
overlooking  the  desert  plains.  The  higher 
valleys  on  the  Tiznaf  river  headwaters  and 
east  of  them  afford  sufficient  summer  grazing 
for  large  flocks  of  sheep  owned  at  Kok-yar, 
etc. 

Corrections.  C.  1.  The  grass  symbols 
N.  of  Besh-terek-langar  ought  to  be  in  green. 

C.2.  The  symbol  for  astronomical  lati- 
tude observation  should  be  added  against 
C.  26  Kosh-yiiz-oghil. 

D.2.  The  area  of  'low  dunes  with  tama- 
risks' should  have  been  shown  in  yellow  as 
'sandy  tract  with  vegetation'. 

C,D.  2,3.  Hill  contours  ought  to  have 
been  interrupted  where  broken  river  courses 
mark  valleys  sketched  from  a  distance. 


1    mile    S.W.    of 


37°  53'  32" 
37°  24'  1" 
37°    3'  20" 


NOTES  ON  SHEET  No.  7  (AK-SU,  UCH-TURFAN,  KELPIN) 


The  surveys  shown  in  this  sheet  extend 
roughly  from  the  valleys  of  the  feeders  of 
the  Ak-su  river  in  the  north  to  the  riverine 
belt   of   the   Yarkand-darya    in    the   south. 


The  routes  from  Ak-su  along  the  foot  of  the 
main  T'ien-shan  and  from  Uch-Turfan  due 
south  to  Kelpin  and  Tumshuk  (B.2-4)  were 
followed    in   the  spring  of  1908  and  those 
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further  south  towards  Maral-bashi  in  that 
of  1915.  On  both  occasions  the  atmosphe- 
ric conditions  of  the  season  seriously  inter- 
fered with  astronomical  observations  as  well 
as  with  distant  views  towards  the  mountains. 
This,  together  with  the  damage  suffered  by 
11. 1J.  Lai  Singh's  theodolite  on  the  former 
journey,  explains  why  only  a  single  latitude 
observation  of  our  own  (that  for  Kelpin, 
B.3)  falls  within  this  sheet. 

Fortunately  Mr.  C.  dementi's  astrono- 
mical work  of  1907  along  the  Kasbgar-Ak- 
su  highroad  met  this  want  by  supplying 
latitudes  and  ehronometrie  values  of  longi- 
tude for  Ak-su  (Yangi-shahr)  and  for  several 
of  the  roadside  stations  between  that  place 
and  Maral-bashi.  3  The  longitude  thus 
determined  for  Ak-su,  79°  55'  25",  shifts  the 
position  accepted  in  the  Russian  Trans- 
frontier map  and  shown  also  in  Dr.  Ilassen- 
stein's  map  accompanying  Dr.  Hedin's 
lieisen  in  Zr-iitral-J.iii'ii,  1 900,  by  some  29 
minutes  to  the  west,  while  the  difference  in 
the  same  sense  from  the  longitude  deduced 
from  our  plane-table  traverses  of  1908,  as 
shown  in  Sheet  No.  23  of  the  SeriiuUa  map, 
is  only  about  8  minutes.  *  The  difference  in 
latitude  of  the  position  in  the  latter  from 
that  of  Mr.  Clementi  (41°  7'  57")  is  less 
than  6  minutes  to  the  south.  The  routes 
passing  through  Ueh-Turfan  and  Kelpin  were 
cheeked  by  the  accepted  positions  of  Ak-su, 
Kashgar  and  Maral-bashi,  use  being  made 
also  of  the  latitudes  observed  at  Kelpin  and 
Tunguzluk  (Sheet  No.  4.  C.  4). 

A  descriptive  account  of  the  route  sur- 
veyed by   me  from   Ak-su    to    Ueh-Turfan 

Astronomically  obsernetl  lalitmh:. 
1913-15.  Kelpin,  Camp  342  (Beg's  house,  E. 


and  thence  through  the  previously  unexplored 
barren  outer  ranges  of  Kelpin  to  (he  desert 
south,  is  given  in  llnrrt  (Utility,  ii.  pp.  423 
sqij.  The  general  physical  conditions  of  the 
region  from  Ak-su  to  Kelpin  and  Maral- 
bashi  have  been  summarily  discussed,  along 
with  its  historical  topography,  in  Herimlia, 
iii.  pp.  1290  s<|<|. 

The  large  if  imperfectly  cultivated  areas 
of  Ak-su  and  Ueh-Turfan  owe  their  occupa- 
tion to  the  abundant  irrigation  supplied  by 
theTaushkan"  and  Kum-arik  rivers  which 
unite  close  to  the  '  Yangi-shahr  '  or  Chinese 
town  of  Ak-su.  Both  are  fed  by  portions 
of  the  T'ien-shan  carrying  perpetual  snow 
and  in  their  higher  (unsurveyed)  valleys 
affording  ample  grazing.  The  outer  ranges 
to  the  south  of  the  Taushkau  river  are  on 
the  other  hand  extremely  arid,  and  the  few 
small  settlements  at  their  foot  wholly  depen- 
dent on  subsoil  drainage. 

South  of  those  ranges  extends  a  wide 
desert  plain,  partly  bare  clay  or  gravel  but' 
mainly  covered  with  sand  from  alluvial  de- 
posits ;  in  this  plain,  percolation  from  the  Yar- 
kand  and  Kashgar  rivers  aided  by  occasional 
inundation  maintains  abundant  jungle  vege- 
tation. The  winding  Kara-kol  bed,  together 
with  other  branches  (C,  D.  4)  filled  at  times 
of  flood,  carries  the  water  of  the  dying  Kash- 
gar-darya  occasionally  as  far  as  the  southern 
end  of  Ak-su  cultivation.  The  curious  wind- 
eroded  low  hill-chains  (A,  B.  4)  striking 
across  this  desert  plain  at  right  angles  to  the 
T'ien-shan  axis  have  been  referred  to  already 
above ;  see  p.  20. 


of  Bazar;  B.  3) . 


40°  31'  23" 


NOTES  ON  SHEET  No.  8  (MARAL-BASHI) 


The  surveyed  area  of  this  sheet  is  eon- 
fined  to  the  Maral-bashi  district  and  the 
adjacent  parts  of  the  Yarkand  river  course 
and  the  Taklamakan  desert  to  the  south-east. 
The  route  followed  in  1908  lay  mainly  along 
the  high  road  from  Tumshuk  towards  Yar- 
kand; to  the  ground    then   surveyed   much 

3  See  Summary  of  Geographical  Observations 
taken  on  a  journey  from  Kashgar  to  Kotvlun,  by  C. 
Clementi,  Assistant  Colonial  Secretary,  Houg-Vong, 
1911 1  also  Oeogr.  Journal.  l'J12,  p.  626. 

4  This  comparison  fully  confirms  Mr.  J.  Eeeles' 
observation  quoted  in  my  Note  on  maps  illustrating 


was  added  both  in  the  south  and   north   by 
the  work  of  1913  and  1915. 

Owing  to  Muhammad  Yakub's  astrono- 
mical observations  having  proved  unreliable 
here  as  elsewhere,  no  positions  fixed  in 
latitude  were  available  besides  those  recorded 
by  previous  travellers.     Among  these   Mr. 

explorations  in  Chinese    Turkettan  and  Kansa,    Oeor/r. 
Journal,  1911,  March,  p.  279. 

5  The  spelling  Taushkan  of  Sheet  No.  4  appears 
more  correct  than  Tushkan,  the  one  used  in  this 
sheet,  and  should  have  been  substituted  for  the  latter. 
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dementi's  latitude  of  3!>°  4(1'  42"  for  Maral- 
bashi  town  and  several  latitudes  observed  by 
Dr.  Hedin  on  the  Yiirkand  river  were  used. 
The  longitude  adopted  lor  Maral-bashi  (78° 
15'  15")  was  obtained  by  lilting  the  several 
traverses  passing'  through  it  to  the  accepted 
positions  of  Kashgar  and  Ak-su  and  propor- 
tionately dividing  the  error  in  distances.  ° 
Similarly  the  position  of  Tumshuk  was 
adapted  to  that  shown  by  Sheet  No.  7  for 
Kelpin  and  Yaka-kuduk.  It.  may  be  noted 
that  the  several  isolated  rocky  heights  of 
the  Mazar-tagh  and  other  hills  rising  above 
the  alluvial  plains  are  of  great  help  to  the 
surveyor  for  the  correct  location  of  details 
in  the  vicinity  of  Maral-bashi. 

For  brief  descriptive  accounts  of  the 
routes  followed  in  this  area,  see  Desert  Ca- 
thay, ii.  p.  428 ;  Geogr.  Journal,  xlviii.  pp. 
112  sq.;  Serindia,  iii.  pp.  1309  sqq. 


The  oasis  of  Maral-bashi  is  of  iuterest 
on  account  of  its  irrigation  system  in  which 
the  inadequate  water-supply  received  from 
the  terminal  Kashgar  river  is  supplemented 
by  big  reservoirs  (A.  1)  fed  from  the  Yar- 
kand  river.  The  dykes  on  the  latter  (Sheet 
No.  5.  D.  2)  securing  water  for  the  Zai  canal 
and  those  around  the  reservoirs  of  Kolde  and 
Anar-kiil  represent  the  largest  irrigation 
work  in  the  Turim  basin.  The  geological 
interest  presented  by  the  Mazar-tagh  and 
the  other  isolated  hills,  as  the  remnants  of  an 
ancient  range  distinct  from  the  T'ien-shan, 
has  been  touched  upon  above,  p.  'Iii,  as  well 
as  the  formidable  character  of  the  drift-sand 
desert  which  extends  south  of  the  Yarkand 
river. 

Correction  8.  C.  1.  Cultivation  patches 
ought  to  have  been  shown  around  the  habi- 
tation symbols  of  Kizil-ziarat-terelgha. 


NOTES  ON   SHEET  No.  9  (KHOTAN,  SANJU) 


This  sheet  shows  almost  the  whole  of 
the  mountainous  area  which  extends  from 
the  edge  of  the  Taklamakan  between  Guma 
and  Khotan  and  southwards  to  the  main 
K'un-lun  range  and  the  upper  Kara-kash 
valley.  The  routes  from  which  it  was  sur- 
veyed all  belong,  with  a  slight  exception  in 
the  extreme  north-east,  to  the  first  and  second 
expeditions.  For  the  southern  portion  of 
the  sheet,  the  triangulation  of  1900  supplied 
a  considerable  number  of  fixed  points ; 7  in 
addition  astronomically  observed  latitudes 
were  available  for  numerous  camps.  For 
Khotan  town  a  longitude  of  79°  55'  51"  was 
adopted,  this  being  the  mean  of  the  astro- 
nomical values  obtained  by  several  observers 
(Dutreuil  de  Rhins,  Piewzoff,  Deasy)  and  in 
close  agreement  also  with  the  position  which 
our  triangulation  of  the  hills  due  south  of  the 
oasis  indicates  for  the  town.  8  The  positions 
adopted  for  Khotan  and  Karghalik  (see 
aboveunderSheetNo.t>)  were  used  in  fitting 
the  traverses  between  the  two  oases,  both  by 

6  It  deserves  to  be  noted  that  Mr.  dementi's 
longitude  for  Maral-bushi  is  7ef  (/  20",  wbile  that  re- 
corded as  approximate  in  the  Yarkand  Mission  Report 
is  78°  11'  20*.  Or,  Hassenstein's  map  show*  for 
Maril-bishi  78°  85'  12". 

7  Seo  Appendix  A,  htations  and  points  io  61l, 
61m. 

8  Owing  to  adverse  atmospheric  conditions  no 
occasion  offered  for  direct  observation  of  any  of  the 


the  main  road  and  along  the  outer  hill ;  on 
the  former  route  available  latitude  observ- 
ations were  also  utilized. 

The  approximate  levels  indicated  for  the 
snow-line  in  different  portions  of  the  main 
range  are  uncertain,  most  of  the  work  having 
been  done  in  the  early  summers  of  1906  and 
1908  and  by  different  surveyors.  In  the 
mountains  due  south  of  Khotan  my  own 
observations  of  the  autumn  of  1 900  and  late 
summer  of  1906  have  led  me  tentatively  to 
assume  an  average  snow-line  at  17,000  feet. 

The  routes  followed  by  myself  in  the 
plains  and  mountains  and  the  observations 
attending  my  repeated  sojourns  in  the 
important  Khotan  oasis  have  been  described 
in  Hums  of  Khotan,  pp.  1C9  sqq,  4-62  sqq.; 
Desert  Cathay, i.  155  sqq.,  ii.  416  sqq.  The 
geography  of  the  Khotan  region,  in  its  physical, 
economic  and  historical  aspects,  together 
with  the  route  from  Karghalik  and  the  topo- 
graphia  xucru  of  the  Khotan  district,  is  fully 
discussed  in  Chapters  v-vm  of  my  Ancient 

triangulated  peaks  from  Ehotan  town  or  its  imme- 
diate vicinity,  though  the  distance  to  the  nearest  two 
of  them  (D. S)  is  less  than  20  miles. 

Onr  itititude  value,  37°  f/  -15",  relates  to  Akhuu 
Bey's  garden,  in  Tiiwen-Gojan,  about  a  mile  south- 
east of  the  centre  of  Khotan  town,  and  abotit  a  quar- 
ter of  a  mile  scoth  of  the  position  where  Dutreuil  de 
Rhins  observed  his  latitude  of  37°  7'. 
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Khotan  (pp.    123-235) ;    see  also  Surindia,  i. 
pp.  90  sqq.;  iii.  1273  sqq. 

Great  as  the  differences  in  elevation  and 
general  configuration  are  between  the  several 
zones  which  this  sheet  comprises,  from  the 
Taklamakan  sands  up  to  the  high  K'uu-hin 
ranges,  extreme  aridity  characterizes  them 
all.  The  vicinity  of  fertile  loess  soil  to  the 
debouchure  of  the  rivers  accounts  for  the 
large  cultivated  area  in  the  main  Khotan 
oasis  and  for  the  string  of  minor  oases  stretch- 
ing' along  the  glacis  of  the  outer  hills 
westwards  and  facilitating  traffic.  The 
narrowness  of  the  deep-cut  valleys  further 
south  confines  irrigation,  and  hence  cultiva- 
tion, to  small  isolated  patches  barely  sufficient 
to  maintain  a  few  little  settlements  of  liillmcn, 
such  as  Pusha,  Nissa  and  Karanghu-tagh 
(C,  D.  4.)  In  spite  of  the  thick  deposits  of 
fertile  loess  dust  which  the  winds  have 
carried  from  the  desert  plains  up  to  the 
highest   valleys,   the   aridity  of  the  climate 


reduces  vegetation  and  grazing  in  these 
mountains  to  very  modest  limits.  Com- 
munications through  the  mountains  from 
north  to  south  are  difficult  and  owing  to  the 
impassable  nature  of  the  middle  Kara-kash 
valley  confined  to  very  few  routes. 

Correct  ions.  Symbols  of  latitude  station 
to  be  added  for  Camps  55-01  of  1900-01  (as 
per  list  below). 

A.  1 . — Sandy  tract  with  scrub  should 
have  been  shown  W.  of  Guma  as  far  as 
Siligh-langar. 

B.  2. — A  belt  of  drift-sand  ought  to 
have  been  marked  at,  and  to  the  west  of, 
Bel-kum,  on  route  from  Zanguya  to  Fialma. 

B.3. — The  glaciers  shown  by  E.B.  Lai 
Singh  on  the  northern  slope  of  the  range  east 
of  the  Sanju-dawan,  near  peaks  not  rising 
much  above  17,000  feet,  are  likely  to  be  mere 
snow-beds. 

D.  4. — A  small  patch  of  cultivation 
should  have  been  entered  at  Omsha  hamlet. 


Astronomically  observed  latitudes. 

1900-01.  Khotan    town    Camp  42  (Akhun    Beg's  garden  in    Tiiwen-Gujan 

suburb;  D.  2)          ...                     ...  ...  37°    6'  45" 

Bizil,  Camp43  (Beg's  garden;  D.  3)  ...  36°  59'  13" 

Yagan-dawan,   Camp   55    (  D.  3  )    ...  ...  36°  31' 30* 

Yagan-aghzi,    Camp  56    (C.    3)    ...  ...  36°  35' 36" 

Camp  57,  below  Kunat-dawan  (D.3)  ...  36°  42'  50" 

Ulugh-art,  Camp  58  (S.W.  of  pass  ;  C.  3)  ...  36°  46'  53" 

Langhru,  Camp  59  (near  N.E.  end  of  village;  D.  3)  36°  55'  52" 

Ujat,  Camp  61  (near  left  bank  of  river ;  D.  3)  ...  37°    0' 54" 

1906-08.  Pusha,  Camp  42  (near  Shamshel-mazar;  C.  4)  ...  36°  26' 50" 

Tashte-oghil,  Camp  44  (in  Kurat-jilga;  C.3)  36°  30'    4" 

Camp  46,  below   Ashpak   (C.3)     ...  36°  39'    5' 

NOTES  ON  SHEET  No.  10.  (KARA-KORAM,  KHITAI-DAWAN) 


With  the  exception  of  the  route  from 
Shahldullah  to  the  Kara-koram  pass  (A.  1), 
the  area  comprised  in  this  sheet  was  surveyed 
at  the  close  of  the  second  expedition.  It 
shows  interesting  portions  of  the  main  K'un- 
lun  range  near  the  triangulated  peak  23,071 
(Pk.  3/52m),  where  it  bifurcates  towards 
Muz-tagh  (Pk.  1/61a)  and  the  peaks  near 
the  sources  of  the  Yurung-kSsh  river ;  9  also 
two  of  the  drainageless  basins  of  the  Tibetan 
uplands  to  the  south. 

For  the  construction  of  this  sheet  a 
number  of  triangulated  points  were  avai- 
lable, 10  among  them  three  determined  in 
the    Kashmir   G.   T.   series.     Those  shown 


near  the  Kara-koram  route  are  taken  from 
the  work  of  Sir  P.  De  Filippi's  expedition, 
together  with  the  clinometrical  heights  of 
peaks  in  A.  1.  The  value  adopted  for  the 
approximate  snow-line,  3  8,000  feet,  is  deriv- 
ed from  the  observations  made  near  the 
Yangi-dawan  and  at  the  head  of  the  Turgap- 
jilga  (C, D.  1  ).  In  A.  1  the  limits  of  per- 
petual snow  have  been  indicated  in  accord- 
ance with  the  map  of  Sir  P.  De  Filippi's 
expedition. 

A  description  of  the  route  followed  and 
of  the  ascent  to  the  snowy  col  on  the  K'un- 
lun  watershed  west  of  Peak  23,071  is  given 
in  Desert  Cathay,  ii.  pp.  463  sqq.     For  some 


B  See  above  p.  22. 


10  See  Appendix  A,  points  in  62  Jf. 
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topographical  details  concerning  Air.  John- 
son's Yangi-dawan  anil  his  route  beyond 
towards  Karanghu-tSgh,  see  my  note  on  John- 
son's map  and  the  topography  of  the  K'un-lun 
south  of  Khotan,  in  the  Alpine  Journal, 1921, 
xxxiv.  pp.  62  sqq. 

Limited  as  the  actually  surveyed  area 
within  this  sheet  is,  it  includes  three  well- 
marked  portions  of  distinctive  character: 
utterly  sterile  basins  characteristic  of  the 
extreme  north-west  of  Tibet;  the  main  K'un- 
lun  range  with  its  deep-cut  valleys  draining 
northward  into  the  Yurung-kash  river,  and 
the  high  open   plateaus  between  the   Kara- 


koram  and  tho  Kara-kiish  river. 

Corrections.  D.  1.  The  ascent  up  the 
glacier  at  the  head  of  the  Turgap  valley 
(Sheet  No.  9.  D.  1),  to  about  long.  79°  ii' 
lat.  35°  51)',  ought  to  have  been  indicated; 
cf.  Desert   Cathay,   i.  200  sy. 

D.  2.  The  approximate  position  of 
Mr.  Johnson's  '  Naia  Khan-dawan '  may 
conjeeturally  be  placed  at  about  long.  79°  40' 
lat.  35°  58'. 

D.  2.  Peak  8/52  ji  (23,309)  has  not 
been  shown  on  the  map  according  to  its  com- 
puted longitude  79°51'0";  see  Appendix  A, 
points  in  52ji. 


NOTES  ON  SHEET  No.  11    (AIUZ-ART) 


The  survey  shown  in  this  sheet  is  con- 
fined to  the  vicinity  of  the  route  leading  from 
the  south  to  the  Muz-art  pass  on  the  main 
T'ien-shan  range,  and  to  a  small  portion  of 
the  outer  hills  above  the  tract  of  Kara-bagh. 
The  plane-table  work  of  R.  1?.  Lai  Singh 
was  adjusted  to  the  position  adopted  for  the 
Tengri-khan  Peak  in  the  map  accompanying 
Dr.  Alerzbacher's  The  Central  Tian-shan 
Mountains,  London,  1905,  and  to  the  plot- 
ting of  the  adjoining  sheet  No.  12. 

The  heights  shown  for  Tengri-khan  and 


another  high  snowy  peak  sighted  from  the 
route  are  taken  from  Dr.  Alerzbacher's  map 
in  the  Central  Tiun-shan  Mountains.  So  is 
also  that  of  the  Muz-art  pass,  the  summit 
of  which  the  surveyor  was  unable  to  reach 
owing  to  the  heavy  snow  encountered.  His 
visit  took  place  in  the  first  half  of  May  when 
the  snow  still  lay  low,  and  on  this  account 
the  approximate  level  of  the  snow-line  and 
the  extent  of  the  glaciers  shown  are  subjeet 
to  doubt. 


NOTES  ON  SHEET  No.  12  ( KARA-YULGIIUN,  BAI ) 


Of  the  routes  falling  within  this  sheet 
only  those  from  the  terminal  course  of  the 
Khotan  river  to  Ak-su  and  north-east  of  this 
town  were  followed  in  1908;  the  rest  were 
all  surveyed  in  1915,  that  along  the  foot  of 
the  mountains  by  R.  B.  Lai  Singh,  the  one 
between  Bai  and  Ak-su  by  myself,  and  the 
two  further  south  by  surveyors  Afrfiz-gul 
and  Aluhammad  Yakub,  respectively. 

The  plotting  of  the  sheet  is  based  on 
the  positions  adopted  for  Ak-su  and  Kucha 
in  Sheets  No.  7,  17  and  on  that  for  the  junc- 
tion of  the  Ak-su  and  Yarkand  rivers.  For 
the  latitude  of  the  last  the  value  observed  by 
Dr.  Hedin,  viz.  40°  28'  41",  was  used,  while 
the  longitude  adopted  is  the  mean  between 
the  values  obtained  by  interpolation  between 
Kashgar  and  Korla  and  between  Khotan  and 
Ak-su.  Latitude  observations  taken  by  Dr. 
Hedin  were  utilized  for  a  number  of  points  on 
the  Tarim  river.  For  Aluhammad  Yakub's 
traverse  along  this  river,  a  eheck  on  longi- 
tude was  afforded  also  by  the  position  of  Peres 


(Sheet  No.  17.  B.  2),  where  the  former  is 
crossed  by  the  desert  route  from  Kucha  to  the 
Kenya  river.  Similarly  the  adopted  position 
of  Tengri-khan  (see  Notes  on  Sheet  No.  1  I) 
was  used  for  the  adjustment  of  the  route 
leading  from  Ak-su  to  the  Muz-art  pass. 

In  the  northern  portion  of  the  sheet 
lies  the  subordinate  basin  of  Bai  ( C,  D.  1  ), 
enclosed  between  the  foothills  of  the  main 
T'ien-shan  and  a  much-eroded  outer  range. 
The  Muz-art  river  and  some  of  its  tributaries 
supply  irrigation  to  considerable  tracts  in 
this  basin.  The  same  is  the  case  with  part 
of  the  submontane  area  between  Ak-su  and 
Jam  (A.  2)  which  receives  water  from  the 
snowy  main  range.  The  large  volume  of 
the  Ak-su  river  renders  irrigation  jiossible 
along  both  its  banks  for  a  considerable  dis- 
tance. 

Between  the  foot  of  the  above  men- 
tioned outer  range  and  the  jungle  belt 
accompanying  the  Tarim  stretches  an  area 
of  scrubby  desert.     The  existence  of  certain 
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wells  makes  it  possible  to  pass  through  it 
direct  from  Kucha  to  Ak-su  by  an  old 
but  now  little  frequented  track  (B-D.  2). 
South  of  the Tnrim  extends  the  dune-covered 
Taklamaki'm,  interrupted  only  by   the  delta 

Astronomically  observed  latitude. 
1913-15.  Kbk-yiir,  Kara-bagh,  C.  330  (Beg's  house;  IB.  1) 


through  which  for  a  brief  period  of  the  year 
the  summer  Hoods  of  the  Khotan-darya  effect 
their  junction  with  the  former.  For  changes 
in  this  delta,  cf.  Serindia,  iii.  p.  1296; 
Geogruph.  Journal,  xlviii.  p.  114. 
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NOTES  ON  SHEKT  No.  13   (MAZAR-TAGH,  KARA-DONG) 


The  surveys  shown  by  this  sheet  are 
confined  to  the  terminal  courses  of  the  Klio- 
tan  and  Keriya  rivers  passing  through  (he 
Taklamakan.  The  route  along  the  former 
was  followed  both  on  the  second  and  third 
expeditions,  that  along  the  latter  on  the 
first  and  second.  The  former  traverse,  which 
owing  to  its  north-south  direction  was  well 
controlled  by  latitude  observations,  was  ad- 
justed in  longitude  to  the  positions  accepted 
for  Khotan  and  the  Tarlm-Ak-su  river  junc- 
tion (see  Notes  on  Sheets  No.  9,  12).  The 
Keriya  river  route,  for  which  similarly 
several  observed  latitudes  could  be   used,  has 


been  adjusted  to  the  positions  adopted  for 
Kucha  and  Kochkar-bghil  (see  Notes  on 
Sheets  1-1,  17). 

For  descriptive  accounts  of  the  Khotan 
river  route,  see  Desert.  Cathay,  ii.  pp.  417 
sqq.,  and  of  the  Keriya  river  route,  Ruins 
of  K/wluii,  pp.  405  sqq.  Some  observations 
on  the  historical  topography  of  the  routes 
are  recorded  in  Ancient  Khotan,  i.  pp.  449  sq; 
Serindia,  uk  1240  sq.,  1291.  As  regards 
the  character  and  connection  of  the  wind- 
eroded  hill  range  of  which  the  Mazar-tagh 
on  the  Khotan  river  forms  the  easternmost 
traceable  remnant,  see  above  pp.  20,28. 


Astronomically  observed  latitudes. 

1900-01.  Kara-dong,  Camp  III  (N/W.  corner  of   ancient  fort;  D.  3)      ...  38°  32' 39' 

190G-03.  Malghun,  Camp  367  (A.   4)            ...                      ...  ...  38°    3'    5* 

Mazar-tagh,  Camp  369  (on  left  river  bank,  circ.  1/2  mile  N.E.  of 

ruined  fort,  B.  4)     ...                      ...                      ...  ...  38°  27'  12" 

Ayak-iistang-aghzi,  Camp   371    (  B.  2 ),  (by  Polaris)  ...  39°    0'     1' 

( by  Sun's  meridional  altitude)        ...                      ...  ...  39°    0'    4" 

NOTES  ON  SHEET  No.  14  (SAMPULA,  CHIRA,  KERIYA) 


This  sheet  comprises  much  varied  and 
interesting  ground  between  the  rivers  of 
Khotan  and  Keriya  and  extending  from  the 
northernmost  limit  of  ancient  cultivation  to 
the  snowy  spurs  of  the  main  K'un-lun  range. 
It  has  been  compiled  from  numerous  surveys 
on  all  three  journeys,  and  is  crossed  in  the 
middle  by  the  old  caravan  road  which 
connects  the  oases  along  the  southern  edge 
of  the  Taklamakan.  The  exploration  of  a 
large  series  of  ancient  sites  now  abandoned 
to  the  desert  accounts  for  the  network  of 
surveys  to  the  north  of  that  road,  while  in 
the  south  most  of  the  routes  were  followed 
in  connection  with  the  triangulation  work 
along  the  K'un-lun. 

The  numerous  points  fixed  in  the  course 
of  this  work  and  by  Captain  Deasy's  triangu- 
lation (see  Appendix  A),  together  with  the 
conspicuous  G.T.  Peak  3/60  d  (Tikelik-tagh), 
furnished  an  adequate  basis  for  both  plane- 
table  work  and  cartographical  construction 


in  the  southern  portion  of  the  sheet.  For 
the  main  road  from  Khotan  to  Keriya,  a 
series  of  latitude  observations  were  available, 
while  longitudes  could  be  determined  with 
fair  accuracy  by  interpolation  of  the  results 
of  three  separate  plane-table  traverses  be- 
tween the  accepted  position  of  Khotan  and 
that  of  Niva,  fixed  by  triangulation  (see 
Notes  on  Sheet  No.  19). 

On  the  route  leading  northwards  alone 
the  Keriya  river,  the  longitude  of  Kochkar- 
oghil  was  derived  from  the  concordant 
results  of  interpolation  between  Keriya  and 
Kucha  and  between  Khotan  and  Domoko- 
bazar  via  Dandan-oilik.  The  routes  alonw 
the  Yurung-kash  and  Kara-kash  rivers  are 
adjusted,  as  in  Sheet  No.  13,  to  the  longi- 
tudes accepted  for  Khotan  and  the  Tarlm- 
Ak-su  river  junction.  The  snotv-line  has 
been  conjeeturally  assumed  at  an  elevation 
of  about  1 6,500  feet,  in  conformity  witli  that 
observed  in  Sheet  No.  15. 
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For  descriptive  accounts  of  the  different 
routes  followed  by  me  in  the  northern  portion 
of  the  sheet,  see  Jtniits  of  Klwtan,  pp.  250 
sqq.,  413  sqq.;  Desert  Cathay,  i.  pp.  222 
sqq.;  ii.  pp.  413  sqq.,  400  sqq.  The  histori- 
cal topography  and  the  interesting  questions 
connected  with  the  abandonment  of  the 
numerous  ancient  sites  traced  in  tin's  area 
(A,  B.  2,  C.  1-3)  have  been  discussed  in 
Ancient  Khotan,  i.  pp.  2S3  sqq.,  452  sqq., 
470  sqq.;  Serin/lia,  i.  pp.  1-7  sqq.;  201  sqq.; 
iii.  12-13  sqq.,  1262  sqq.,  1320  sqq. 

The  area  shown  in  this  sheet  typically 
illustrates  three  main  zones  characteristic  of 
the  TSrim  basin  as  already  brielly  described; 
see  above  pp.  41  sqq.  In  the  north  extends 
the  dune-covered  waste  of  the  Taklamakfm, 
here  cut  through  by  the  rivers  of  Khotan  and 
Keriya  with  their  narrow  jungle  belts.  " 

Adjoining  to  the  south  we  have  the  zone 
where  subsoil  drainage  from  the  streams 
absorbed  on  the  glacis  of  the  mountains 
supports  desert  vegetation  in  a  wide  sandy 
belt,  once  occupied  by  terminal  oases  such  as 
still  exist  further  south  at  Chlra,  (iulakhma 
and  Pomoko.  At  either  end  of  their  line  we 
have  the  large  cultivated  tracts  of  Yurung- 
kash,  Sampula,  Lop,  belonging  to  Khotan, 
and  of  Keriya,  irrigated  by  rivers  large 
enough  to  carry  water  beyond  them. 
Astronomically  olserreil  latitudes. 
1900-01.  Yangi-langar,  Camp  14  (  A.  3  ) 

Tarim-kishlak,  Camp  45  (  S.  of  habitation  ;  A.  3  )    ... 

Tam-dghil,  Camp  G4  (  A.  4  ) 

Chakitmak-sulngh,  Camp  60  (  B.  4) 

Ak-chigh,  Camp  08   (  B.  4 ) 

Chlra,  Camp  7  I  (  Beg's  house  in  Bazar;  B.  2  ) 

Gulakhina-baziir;  Camp  72  (  Beg's  house;   ('.  2  ) 

Yaka-langar,  Cam])  73  (rest-house;  C.  3  ) 

Saghizlik-vailak,  Camp  75  (  D.2  )     ... 

Yoghan-toghrak-yailak,  Camp  70  (D  2) 

Burhanuddin-mazar,  Camp  77  (Sheikhs'  quarters  ;  D.  2  ) 

Kochkar-oghil,  Camp  78  (  D.  1  ) 

Dandan-oilik  Site,  Camp  til  (N.  of  ruin  D.  xur;  see  Ancient  Khotan, 
ii.  PI.  xxiv;  CM) 

Camp  115  (about  l£  miles  N.  of  Liicliin-atfi-maz.ir ;  C.  2  ) 

Yurung-kfisli-bazar,  Camp  1 1  7  (  Beg's  house;  A.  2  ) 

Rawak  Stupa,  Camp  ]  l!)  ( south  of  Vihara  court;  A.  2  ) 
1906-08.  Jiga-tal,Camp57(B.  4) 

Kotaz-langar,CampG0  (A.  2) 

Toghrak-langar,  Camp  03  (D.  3) 


Finally  in  the  south  the  wide  barren 
glacis  of  piedmont  gravel  stretches  up  to  the 
foot  of  the  mountains.  This  is  bordered  here 
and  there  by  narrow  patches  of  cultivation, 
where  the  configuration  of  the  valleys  and  the 
presence  of  fertile  soil  at  the  debouchures 
permit  the  water  of  the  smaller  rivers  to  be 
used  for  irrigation  before  it  is  absorbed  on 
the'Sai'.  Only  where  some  of  the  valleys 
open  out  at  their  top  into  broad  uplands  and 
the  vicinity  of  perpetual  snow  and  ice  secures 
adequate  moisture,  is  summer  grazing  to  be 
found  at  great  elevations. 

Corrections.  A.  J .  For  Otro-ii/isli  (on 
left  bank    of  Yurung-kiish)  read  Otro-misil. 

A.  3.  At  Tarim-kishlak  a  habitation 
should  be  marked. 

A.2.  At  Kotaz-langar  the  symbol  of  a 
latitude  station  ought  to  be  shown  and  444 
printed  in  blue.  For  Klne-toma/c  read 
Klne-tokmak. 

A.4.  Route  crosses  in  black  ought  to 
be  inserted  between  the  Ulugh-dawan  and 
the  triaugulatiou  station,  14,904  feet. 

C.2.  The  cultivation  area  of  Gulakh- 
nia  and  Domoko  should  be  extended  to  a 
line  running  from  Hungatlik  to  Ak-kol. 

D.3.  Omit  the  latitude  observation 
s}rmbol  at  Keriya. 


36°  44'  47" 
36c  36'  10" 
36°  13'  41" 
36"  17'  49" 
36°  9'  26" 
37°  0'  48" 
37°  I'  18" 
30°  52'  15" 
37°  4'  12" 
37°  13'  1" 
37°  26'  57" 
37°  J2  45" 

37°  46'  38" 
37c  10'  51" 
37°  6'  2" 
37°  20'  47" 
36°  21'  8" 
37°  1'  12" 
36°  34'  50" 


"  Special  attention  may  be  called  to  the  high 
ridges  of  sand  running  parallel  to  the  direction  of  the 
river-courses  of  which  the  map  shows  here  striking 


examples  on  both  sides  of  the  Keriya  river   (Kizil- 
kum);  regarding  this  formation,  see  above  p.  43. 
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1900-08.    Sok-terek,  Camp  GS  (D.  4) 

Triangulation  Station  above  Aehehan,  Camp  li'J  (I).  1) 
Ulugh-ma/.ar,  Camp  350  (near  sacred  tombs ;  B.  2) 


30°  21'  49" 
30°  21'  41* 
37"  li'  18" 


NOTES  ON  SHEKT  No.  15  (YURUNG-KASH  AND  KEHIYA  K.  SOURCES) 


The  survey  within  the  portion  of  the 
K'un-lun  represented  in  this  sheet  was  made 
during  August  and  September,  J  907,  only 
the  westernmost  snowy  peaks,  including 
'Muz-tagh'  (Pk.  1  /G 1  a )  and  those  on  the 
northern  main  K'un-lun  range  (A-D.  1), 
having  been  sighted  in  1900-01.  The  plane- 
table  work  was  based  on  a  great  number  of 
previously  triangulated  peaks  which  are 
shown  in  Appendix  J  (6 1  a,  61  e).  Of 
these  five  were  fixed  by  the  Kashmir  triangu- 
lation of  the  G.T.  Survey  (Johnson,  1  862). 
Of  other  trigonometrical  points  most  were 
determined  by  Captain  Deasy.  while  some 
are  derived  from  triangulation  work  of  my 
first  and  second  journeys. 

An  account  has  been  given  above  of  the 
routes  by  which  the  survey  was  lirst  carried 
to  the  very  difficult  ground  at  the  head- 
waters of  the  Yurung-kash  river  and  subse- 
quently extended  past  the  basin  of  the 
Keriya  river  sources  (D.  2)  to  the  high  and 
barren  plateaus  stretching  along  the  southern 
range  of  the  K'un-lun  (see  pp.  21  sqq.). 
Observations  made  in  different  parts  of 
these  ranges  indicated  an  approximate  snow- 
line at  levels  varying  from  about  17,500  to 
18,500  feet. 

For  a  fairly  detailed  description  of  the 
routes  followed  in  this  rugged  mountain 
region  and  on  the  plateaus  to  the  south,  see 
Desert  Cathay,  ii.  pp.  443  sqq.,  Figs.  318- 
332.     The  only  track  through  it,  occasionally 

NOTES  ON   SHEET  No. 

The  small  area  at  the  foot  of  the  T'ien- 
shan,  shown  in  this  sheet,  was  surveyed  from 
a  single  route  and  by  R.  B.  Lai  Singh  alone 
towards  the  end  of  April,  1915.  The  early 
season  and  adverse  atmospheric  conditions 
prevented  extension  of  his  work  further 
towards  the  main  range.  The  watershed  of 
this  appears  to  have  been  nowhere  within 
view,  and  on  various  grounds  it  is  probable 
that  the  headwaters  of  both  the  Kizil  and 
Kucha  rivers  reach  considerably  further  north 
than  conjectural])'  indicated  on  the  plane- 
table. 

Astronomically  observed  latitude. 
1913-15.   Kara-kul,  Camp  323  (Beg's  house;  B 


used,  leads  from  Polur  to  Ladak  over  the 
Baba-llatim  and  Lanak-lft  passes.  Its  diffi- 
culties are  great,  and,  though,  no  doubt, 
known  since  early  times,  it  cannot  be  traced 
in  old  records. 

Among  the  physical  features  of  this 
elevated  region  the  most  striking,  perhaps, 
is  the  great  contrast  between  the  extremely 
deep-cut,  and  in  many  places  quite  inaccessi- 
ble, gorges  of  the  Yurung-kAsh  headwaters 
and  the  wide,  in  parts  ice-clad,  basins  in 
which  gather  the  sources  of  this  and  the 
Keriya  river.  Ouite  different,  too,  from  the 
former  is  the  character  of  the  forbiddingly 
barren  uplands  of  northernmost  Tibet  which 
lie  south  of  the  southern  main  range  and 
extend  also  between  the  Keriya  river  drainage 
and  the  northern  chain. 

As  the  Yurung-kash  gorges  west  and 
south  of  the  great  and  conspicuous  massif  of 
'Muz-tagh'  (Pk.  1/61  a),  and  probably  those 
below  the  Zailik  valley  debouchure  ('3.1) 
also,  are  quite  impassable,  access  to  that 
portion  of  the  upper  Yurung-kash  drainage 
which  the  map  shows  as  wholly  unexplored 
will  have  to  be  sought  by  some  glacier  pass 
across  the  northern  range  from  the  G-nju 
or  Ulugh-sai  headwaters  (No.  14.  B.  4). 

Correction.  The  contours  and  cliff  sym- 
bols along  the  Yurung-kash  river  course 
below  Zailik  (A,  B.  1)  should  throughout  be 
brought  close  to  the  left  bank. 

16  (KERE-BAZAR,  BAI) 

The  traverse  was  fitted  to  the  position 
adopted  for  Kucha  (see  below),  and  details 
adjusted  to  the  latitude  observed  at  Kara- 
kul (B.  4)  and  to  the  route  lines  Kuclia- 
Muz-art  pass  and  Kueha-Korla. 

The  surveyor's  observation  of  conifer 
forest  on  the  southern  slopes  of  the  range 
at  elevations  from  about  7000  to  9000  feet 
is  fully  borne  out  by  Dr.  Merzbaeher's 
observations  in  the  Terek  valley  north-west 
of  Bai,  and  in  other  T'ien-shan  valleys  fur- 
ther west ;  cf.  Merzbacher,  The  Central  Tiati- 
.shan  (London,  1905)  pp.  133  sq.,  141,  etc. 


4) 


42°  16'  52* 
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NOTKS  ON  SHEET  No.  17  (KUCHA) 


The  surveys  recorded  in  this  sheet  wcro 
made  in  1908  and  191>.  Tlie  compara- 
tivelv  close  net  of  routes  around  Kucha 
dates  mainly  from  the  spring  of  the  latter 
year  when  arehaological  interests  kept  me  at 
work  for  several  weeks  in  the  vicinity  of 
that  great,  and  since  early  times  important, 
oasis  While  Mian  Afraz-gul  assisted  me 
in  plane-table  work  here,  It.  B.  Lai  Singh 
surveyed  the  outer  slopes  of  the  T'ien-shan 
northward.  The  routes  southwards  to 
Shahvar  and  beyond  were  mapped  on  the 
occasion  of  our  joint  crossing  of  the  Takla- 
makan in  January-February,  1'JOS. 

For  the  town  of  Kucha  the  astronomi- 
cal latitude  agreed  closely  with  that  of  Mr. 
dementi.  Its  longitude  was  determined  by 
taking  the  mean  of  the  values  interpolated 
between  the  accepted  positions  of  Kiishgar 
and  Korla  and  between  Korla  and  Tengri- 
khan,  respectively.  This  longitude  (82°  53' 
SO")  was  found  to  agree  very  closely  with 
that  obtained  by  plotting  the  route  from  the 
side  of  Kenya  river  via  Peres  and  Shahvar 
and  was  therefore  accepted,  '-  though  differ- 
ing some  15  minutes  from  that  shown  in 
Mr.  dementi's  list.  In  addition  to  the 
latitudes  recorded  below,  those  observed  by 
Dr.  Hedin  along  the  Tarlm  river  and  by 
Mr.  dementi  on  the  main  road  were  used. 

A  brief  descriptive  account  of  the  routes 
followed  by  me  in  1908  is  to  be  found  in 
Desert  Cathay,  ii.  pp.  375  sqq.  Points 
connected  with  the  historical  topography  of 
the  riverine  tract  between  the  Muz-art 
(Inchike)  and  Tarlm  rivers  have  been  dis- 
cussed in  Scriailia,  iii.  pp.  123G  sq.  A 
record  of  the  observations  collected  in  1915 
concerning  the  present  and  ancient  topo- 
graphy of  the  Kucha  oasis  and  its  vicinity 
must  be  reserved  for  the  report  on  my  third 
expedition. 

The  area  represented  in  this  sheet,  apart 
from  the  portion  of  the  subsidiary  basin  of 
Bai  occupying  its  north-western  corner,  falls 
into  three  distinct  zones.  In  the  north,  at  the 
foot  of  the  outermost  spurs  of  the  T'ien-shan, 


we  have  the  wide  alluvial 
Muz-art  and  Kucha  rivers 
debouchure   and    whicl 


fan   which   the 

form    at   their 

is   occupied   by    the 


great  oasis  of  Kucha.  That  its  cultivation 
extended  within  historical  times  much  further 
into  the  reed-  and  scrub-covered  beltsurround- 
ing  it  on  the  east,  south  and  west,  is  clearly 
demonstrated  by  the  numerous  ruined  sites 
shown  on  the  map  (A-D.2). 

In  its  ample  irrigation  resources,  due  to 
two  rivers  issuing  near  to  each  other  from 
the  foothills,  asalso  in  various  other  aspects, 
Kucha  forms  a  curiously  close  pendant  to  the 
Khotan  oasis  in  the  south.  If  desiccation 
has  not  left  here  quite  so  striking  evidence  of 
its  progress  in  the  shape  of  sand-buried 
ruins,  wind-eroded  'Tatis',  etc.,  the  explana- 
tion is  easily  furnished  by  the  broad  riverine 
belt  of  the  Tarim  which  adjoins  in  the 
south. 

This  second  zone  with  its  jungle  and 
inundation  tracts  effectively  protects  the 
irrigable  area  from  encroachment  by  the 
drift-sands  of  the  Taklamakan.  The  latter 
forms  the  third  zone  and  stretches  its  dune- 
covered  wastes  away  to  the  thin  string  of 
oases  lining  the  extreme  edge  of  the  glacis 
of  the  K'un-lun  on  the  other  side  of  the 
Tarim  Basin.  In  the  strip  of  Taklamakan 
ground  shown  by  the  southern  portion  of  the 
sheet  (A,B.4),  the  change  in  the  direction 
of  the  high  dune  ridges  or  'Dawans'  may  be 
specially  noted.  "While  in  the  north  they 
run  from  east  to  west  parallel  to  the  Tarim, 
further  south  they  bear  approximately  from 
N.N.E.  to  S.S.AV.,  corresponding  to  the 
direction  of  the  terminal  course  of  the  Kenya 
river  where  it  dies  away  in  the  sands. 

Corrections.  B.  1.  Cliffs  should  be 
shown  above  Duldul-okur  close  to  the  right 
bank  of  the  Muz-art  R.,  the  river  gorge  being 
practically  impassable  from  below  Kizil- 
mingoi  down  to  the  caves  of  Ming-oi,  above 
Kum-tura. 

The  name  Sn-bdsJii  at  the  debouchure  of 
the  Kucha  river  should  be  in  red,  being 
applied  to  the  ruins  on  both  banks. 


Astronomically  observed  latitudes. 
1906-08.  Kucha  City, Camp  309  (near  Ya-men;  B.  1) 
1913-15.  Ishtala,  Camp  318  (hamlet  near  centre  of  cultivation  ;  C.  1) 


41°  42'  58" 
41°  51'  18' 


12  The  longitnde  adopted  in  our  map  has  since 
received  gratifying  confirmation  by  Dr.  Louis  Vail, 
lint's  '  Note  sur  quelques  points  astronomiqnes  dSter- 
min&s  en  Asie  Centrale  (Mission  Pelliot  1906*09)',  in 


La  Geographie,  1921,  xxxv.  pp.  494  sqq.  It  shown  the 
longitnde  of  Kucha,  determined  by  three  lunar  occnl- 
tations,  as  82"  53',C  and  its  latitude  as  41*  42',5. 
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With  the  exception  of  small  areas,  near 
Tonguz-baste  on  the  dying  Keriya  river 
(A. 4)  and  at  the  northern  end  of  the  'Niya 
Site'  (B.4),  the  surveys  shown  in  this  sheet 
are  confined  to  the  route  followed  on  my 
Taklamakan  crossing  of  February,  1908. 
Apart  from  three  positions  of  which  the  lati- 
tudes were  observed  astronomically,  the  plane- 
table  traverse  has  been  adjusted  to  the  longi- 
tudes of  Koe.hkar-oghil  and  Kucha,  deter- 
mined as  explained  in  the  Notes  on  Sheets 
No.  14.  and  17. 

A  fairly  detailed  account  of  the  physical 
features  observed  in  crossing  the  Taklamakan 
from  the  Tarim  to  the  terminal  delta  of  the 
Keriya  River  has  been  given  in  Desert 
Cathay,  ii.  pp.  386  sqq.  The  use  of  this 
difficult  desert  route  as  an  old  'robbers'  track' 
and  the  probable  shrinkage  of  the  terminal 
course  of  the  Keriya  river  within  historical 
times  have  been  discussed  in  Srnutlui,  iii. 
pp.    1210  sq.     For  the  exploration   of  the 


Correction. 
Camp  .'5:27  add 


ruins    at    the     northern    extremity   of    the 

'Niya  Site',  the  ancient  Cliing-eJiueh  of  the 
.Astronomically  observed  latitudes. 

1906-08.  Dead  tamarisk-cone  3J  miles  N.  of  Camp  323  (A.  2) 
Position  1  mile  N.  N.  W.   of  Camp  327  (A.  3) 
Camp   327  (on  new  Keriya  River  bed;  A.  3) 
Tonguz-baste,  Camp  330  (  near  shepherd's  hut ;  A.  4) 

NOTES  ON  SHEET  No.  19  (NIYA) 

The  northern  half  of  this  sheet  shows 
surveys  made  on  all  three  expeditions,  the 
presence  of  two  important  ancient  sites  hav- 
ing induced  me  to  pay  repeated  visits  to 
this  ground.  The  mountain  area  in  the 
south  was  surveyed  in  the  autumn  of  1906 
in  connection  with  the  triangulation  then 
carried  along  the  northern  main  range  of 
the    K'un-lun    by    Rai    Ram    Singh. 

The  numerous  positions  trigonometri- 
cally  fixed  in  the  course  of  this  work  have 
furnished  a  safe  base  for  the  construction  of 
this  portion  of  the  sheet.  In  addition  it  was 
possible  to  use  for  it  in  the  S.  W.  a  series  of 
high  peaks  on  the  main  range  (  A,  B.  4  ) 
which  Captain  Deasy  had  fixed  by  triangula- 
tion, and  the  positions  of  which  were  plotted 
on  the  plane-table  at  the  time  of  surveying 
(see  Appendix  A,  Sheets  60l,  p).  Besides 
the  latitude  observations  shown  below,  seve- 
ral more  taken  by  Captain  Deasy  and  other 
explorers  were  also  utilized. 

For   the   adjustment   of  the'  numerous 


Chinese,  abandoned  in  the  third  century 
a.  ]).,  see  Ancient  Khutan,  i.  pp.  376  sqq.; 
iSeriiidin,  i.  pp.  215  sqq. 

The  surveyed  portion  of  the  sheet  shows 
iu  section  (  A.  1  )  the  northernmost  traceable 
extension  of  the  dried-up  Keriya  river  delta. 
The  presence  here  of  high  'Dawans',  running 
transversely  to  the  direction  of  the  dying 
river  (Camps  320,  321  ),  suggests  the  pos- 
sibility of  the  latter  having  once  formed 
terminal  marshes  on  this  ground.  Further 
south  an  old  bed  of  the  river,  overrun  by 
dunes  and  passing  through  a.  confusing  dead 
delta,  was  followed  with  breaks  to  a  point 
( Camp  327  ) where  the  recently  formed  new 
terminal  course  of  the  river  was  encountered. 

The  bed  seen  near  the  shepherd-hut  of 
Tonguz-baste  (A.  4),  which  in  1901  still 
carried  water,  had  been  abandoned  some  three 
years  later  owing  to  a  change  at  the  head 
of  the  delta  at  Yoghan-kum  (Sheet  No. 
13.  D.4). 

3.     To  figure  300  above 


39°  18'  19" 
38°  42'  7" 
38°  41'  43" 
38°  23'  13" 


route-traverses  shown  in  the  northern  por- 
tion of  the  sheet,  a  sound  basis  was  for- 
tunately available  in  the  position  of  Niya- 
bazar,  fixed  as  a  triangulation  station  in 
1906  with  the  value  of  lat.  37°  3'  34", 
long.  82°  45'  32".  The  caravan  route 
leading  thence  north-eastwards  to  Endere 
and  Charehan  could  also  be  cheeked  by  the 
position  of  Kalasti  (Camps  116  a,  lxxiv; 
Sheet  No.  22.  C.  4).  In  1913  this  was 
fixed  on  the  plane-table  by  intersection  with 
a  Reeves  telescopic  alidade  from  several  pre- 
viously triangulated  peaks  above  Charehan  ; 
it  then  proved  to  agree  very  closely  with 
that  laid  down  in  Sheet  No.  46  of  the  1906- 
08  map.  For  several  points  north  of  the 
caravan  route  latitude  observations  were 
available.  The  triangulation  attempted  in 
October,  1906,  from  the  ruins  of  the  Niva 
Site  failed  to  give  a  reliable  result  owing 
to  the  narrow  angle  observed  and  the  ex- 
cessive distances. 

Owing  to   the   lateness   of   the   season 
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when  the  surveys  alonji'  the  mountains  were 
effected,  and  for  other  reasons,  no  sale  obser- 
vations of  the  snow-line  were  available;  (he 
adoption  for  it  in  this  sheet  of  an  approxi- 
mate contour  of  17,500  feet  is,  therefore, 
conjectural. 

Descriptive  accounts  of  the  routes  of 
1901  and  I  J)0(>  which  took  me  to  and  from  the 
sand-buried  sites  of  ancient  terminal  oase6 
of  the  Niya  and  Endere  rivers  (B.  I,  D.  1), 
are  given  in  Huins  of  Kiofau,  pp.  320  sqq., 
388  sqq.;  Desert  Cathay,  i.  pp.  2G(>  sqq., 
300  sqq.  The  important  archaeological  dis- 
coveries made  there  raised  numerous  questions 
regarding  physical  changes,  mainly  due  to 
desiccation,  affecting  the  ground  at  those 
sites.  These  questions  and  the  points  relating 
to  the  historical  geography  of  this  region  in 
general  have  been  fully  discussed  in  Ancient 
Khntan,  i.  pp.  382  sqq.,  -135  sqq.;  Serindia,  i. 
pp.  241  sqq.,  272  sqq.,  286  sqq.  For  a  brief 
preliminary  account  of  my  third  visit  to  the 
Niya  Site  (the  ancient  Ching-chiielt  of  the 
Chinese  Annals),  cf.  Geograph.  Journal, 
xlviii.  p.  115. 

As  in  the  adjoining  sheet  No.  14,  three 
well-marked  zones  can  be  distinguished 
within  this  area.  On  the  north  we  have 
the  drift-sands  of  the  Taklamakan  interrupt- 
ed by  the  terminal  courses  of  the  Niya,  Yar- 
tungaz,  and  Endere  rivers  and  the  belts  of 
desert  vegetation  which  are  supported  by 
them. 

The  ground  once  occupied  by  two  large 
terminal  oases  of  the  first  and  last  of  those 
rivers  can  no  longer  be  reached  by  irrigation, 
and  the  small    patches  of  cultivation   now- 


found  near  the  present  ends  of  those  rivers 
are  ever  threatened  with  extinction  owing 
to  the  vagaries  of  the  dying  river-courses. 

Southward  of  these  stretches  the  vast 
glacis  of  piedmont  gravel  or  detritus,  some 
thirty  miles  and  more  in  width  and  utterly 
barren,  except  on  its  northern  edge.  There 
subsoil  water,  absorbed  higher  up  from 
smaller  rivers,  comes  to  light  again  in  scanty 
springs  or  supports  scrubby  jungle  with 
scattered  wild  poplar  growth.  The  small 
Niya  oasis  is  the  only  agricultural  settlement 
to  be  found  in  this  zone,  and  it,  too,  owes  its 
existence  mainly  to  the  needs  of  the  gold- 
miners'  camps  at  Surghak  (B.  3)  and  else- 
where  along  the   foot   of    the     mountains. 

These  rise  as  an  unbroken  snowy  ram- 
part as  far  east  as  the  headwaters  of  the 
Yar-tungaz  and  Endere  rivers,  and  form  part 
of  the  northern  main  range  of  the  K'un-lun. 
Their  valleys  seem  for  the  most  part  very 
narrow  and  barren,  and  cultivation  is  re- 
stricted to  a  string  of  small  hamlets  near 
where  the  lesser  streams  debouch  on  to  the 
'  Sai'  glacis  (A-D.  3). 

Corrections.     B.  3. 
should  be  in  black. 

C.  2.  Divide  the  river  names  thus : 
Yar-tungaz,  Ak-tash. 

D.  1.  Symbols  of  '  hard  salt  crust'  to 
be  changed  to  those  of  '  hard  salt-encrusted 
clay  '. 

Omit  the  latitude  observation  symbol 
at  Endere  Site. 

C.3.  The  triangulated  point  Pk.  6/60p, 
with  height  12,200,  to  be  inserted  at  lat. 
36'  35'  35"  long.  83°  0'  34". 


The  name  Ken-kol 


Astronomically  observed  latitudes. 

1900-01 .  Ovraz-langar,  Camp  87  (station  quarters ;  A.  3)       ...  36°  53'  1 2" 

Niya-bazar,  Camp  88  (near  south  end  of  village;  B.  2)  ...          37°    4'  13* 

Imam-Jafar-Sadik-mazar,   Camp    91     (inner    court    of  pilgrims' 

Sarai;  B.  1)           ...                       ...                        ...  ...         37°  44'  16" 

Niya  Site,  Camp  93  (close  to  ruined  Stupa  ;   B.   1)  37°  58'  44" 

1906-08.  Kara-bulak,  Camp  72  (A.  3)             ...                        ...  36°  30' 53" 

Malghun,  Camp  75  (within  hamlet;  A.  3)                ...  36°  36' 21" 

Kuchkach-bulaki  (B.  3)                     ...                      ...  36°  36'  29" 

NOTES  ON  SHEET  No.  20  (KARA-DAW AN,  KARA-SHAHR  RIVER) 


The  mapped  area  in  this  sheet  shows  a 
«mall  portion  of  the  wide  valley  of  the  Kara- 
shahr  river  or  Khaidu-gol  near  its  eastern 
end,  together  with  a  part  of  the  outer  range 
of  the  T'ien-shan  which  divides  it  from  the 


Tarim  basin.  Most  of  the  latter  range  was 
surveyed  from  the  route  followed  in  1915  by 
R.  B.  Lai  Singh  along  its  southern  foot  and 
shown  in  Sheet  No  21.  The  south-eastern 
corner  of  the  sheet  was  surveyed  in  connec- 
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tion  with  my  visit  of  1907  to  the  ruined  site 
of  Khora  (D.  4).  The  plane-table  work  has 
been  adjusted  to  the  positions  adopted  for 
Kara-shahr,  Korla  and  Bugnr;  see  Notes  on 
Sheets  21,  24. 

i'or  an  account  of  my  visit  to  Khora, 
cf.  Desert  Cuthuy,  ii.  p.  372 ;  Serindia,  iii. 
pp.  1224  sqq.  The  northern  slope  of  the 
outer  T'ien-shan  range  then  seen,  appeared 
very  barren,  and  even  in  the  wide  valley  of 
the  Khaidu-gol,  stony  but  scrub-covered   in 


parts,  there  was  littlo  to  suggest  the  rich 
grazing  which  has  made  the  plateaus  of 
Yulduz  at  its  head  favourite  haunts  for 
nomad  tribes  from  the  times  of  the  Huns 
down  to  the  Mongols  of  the  present  day. 
But  on  ascending  to  the  Kara-dawan  (A.4) 
by  a  route  which  leads  from  Yangi-hissar  to 
Yulduz,  Liil  Singh  noticed  tine  pine-foreBt 
clothing  the  southern  slopes  of  the  range 
from  an  elevation  of  about  8000  feet  up- 
wards. 


NOTES  ON  SHEET  No.  21   (BUGUR,  KORLA) 


The  area  shown  in  this  sheet  forms  part 
of  the  extreme  north-eastern  corner  of  the 
Tarim  basin  proper.  Of  the  routes  along 
which  the  surveys  lay,  those  leading  from 
Korla  to  the  Inchike-darya  were  followed  in 
1908  and  the  rest,  mainly  north  and  south 
of  them,  in  1915. 

The  compilation  of  this  sheet  and  those 
immediately  adjoining  to  the  east  and  south- 
east has  been  adversely  affected  by  the  erro- 
neous longitude  adopted  at  the  time  for  the 
position  of  Korla  in  connection  with  R.  B. 
Lai  Singh's  northern  triangulation  series 
along  the  Kuruk-tagh.  In  paras.  2-4  of 
Major  Mason's  Memorandum  prefixed  to 
Appendix  A,  the  circumstances  have  been 
explained  which  necessitated  in  1921  a 
re-examination  of  the  computations  relating 
to  this  triangulation  and  led  to  the  rejection 
of  its  distant  connection  with  the  southern 
series  of  the  same  surveyor's  triangulation 
along  the  K'un-lun  range. 

The  western  extremity  of  the  northern 
series,  as  marked  by  station  CC  85  (3170) 
in  Sheet  25.  A.  1,  approaches  Korla  within 
about  5  miles,  and  as  a  result  of  the  revised 
computation  it  was  decided  to  base  the  work 
of  the  northern  series  on  Mr.  dementi's  value 
of  Korla  (lat.  4l°44'  20  8",  long.  86°  10' 
10- 4").  While  the  tables  of  Appendix  A 
now  show  throughout  the  revised  values  for 
R.  B.  Lai  Singh's  triangulation  stations  and 


points,  it  has  been  impossible  to  rectify  their 
positions  as  shown  in  the  map  sheets.  The 
corresponding  correction  in  the  case  of  Korla 
necessitates  a  shifting  of  its  longitude  by 
about  15'  30"  to  the  east,  while  the  latitude 
remains  practically  unchanged  .':l 

In  addition  to  the  latitude  observations 
recorded  below,  use  was  made  also  for  the 
main  road  of  those  available  from  Mr. 
Clementi's  work  and  for  the  Tarim  river 
route  (Ugen-darya)  from  that  of  Dr.  Hedin. 
The  latter  route  and  that  along  the  Inchike- 
darya  were  adjusted  in  longitude  to  the 
values  derived  for  Peres  and  Shahyar  (Sheet 
No.  17)  from  the  traverse  between  Kucha 
and  the  Keriya  river. 

For  a  brief  account  of  my  observations 
regarding  the  Korla  oasis  and  the  ancient 
topography  of  this  region,  see  Serindia,  iii. 
pp.  1230  sqq.  There  the  reasons  for  the 
surveys  made  in  the  desert  between  the 
Konche-darya  and  Inchike-darya  have  also 
been  explained.  The  part  played  by  the 
riverine  tracts  of  the  Inchike-darya  and 
Tarim  in  early  historical  topography  is  dis- 
cussed in  Serindia,  iii.  pp.  1236  sq. 

Except  for  the  presence  of  some  drift- 
sand  belts  towards  the  Konche-darya,  the 
area  shown  in  this  sheet  south  of  the  line 
of  oases  along  the  foot  of  the  T'ien-shan, 
shares  the  character  of  the  scrub-  and  jungle- 
covered  zone  extending  around  the  cultivated 


13  With  reference  to  Major  Mason's  statement 
in  para.  4  of  his  above  quoted  Memorandum  about  the 
difficulties  attending  compilation  owing  to  war  con- 
ditions, 1  may  conveniently  here  mention  that  my 
absence  in  England  during  1916-17  prevented  my 
being  consulted  at  the  time  as  to  the  doubts  thrown 
npon  the  computation  results  of  the  northern  series 
in  re'ation  to  the  position  of  Korla, 

In  Sheet  No.  48  of  the  1  £06-08  Map  the  approxi. 


mately  correct  longitude  of  86°  10'  is  shown  for  Eorla. 
That  the  erroneous  longitude  now  adopted  for  Korla 
has  not  seriously  affected  the  compilation  of  '.he  work 
further  west  may  be  concluded  from  the  notes  above 
(Sheet  No.  17)  concerning  the  longitude  of  Kucha, 
and  also  from  the  fact  that  the  longitude  84°  10'  20* 
shown  for  Bugnr-bazar  in  our  sheet,  (A.  1)  accords  well 
with  the  chronometrical  value  of  Dr.  Vaillant,  n». 
84°  11',  1   (see  La    Qeographie,    1921,  p,  498). 


80 


NOTES  ON  INDIVIDUAL  MAP  SHEETS 


[Chap.  IV 


tracts  of  Kuclifi  and  Shahyar  to  the  Tarim. 
The  Charchak  R.  bed,  usually  dry,  appears 
to  carry  occasional  floods  from  tho  marshes 
fed   by  the  Kucha  river. 

Among  the  oases  in  the  north,  Korla  is 
of  special  interest  on  account  of  the  ample 
and  constant  water  supply  assured  by  the 
Konche-daryfi,  draining  the  great  reservoir 

Astronomical///  observed  latitudes. 
190G-OS.  Korla,  Camp  287  (main  Bazar;  D.  1) 
Jigda-sala,  Camp  295  (C.  2) 
Inehike-gumbaz,  Camp  299  (old  tombs;  C.2) 


of  the  Baghrash  lake  (Sheet  No.  25.  A-C.  1). 
The  considerable  extent  of  the  Bugur  oasis 
suggests  that  the  Kizil  river  irrigating  it 
drains  a  portion  of  the  outer  snow-covered 
T'ien-shan  range  which  carries  perpetual 
snow.  This  river's  terminal  marshes  appear 
to  have  been  much 
maps. 


41c  44'  32" 
41°  14'  38" 
41°  14'  39" 


NOTES  ON  SHEET  No.  22  (CHARCHAN) 


The  surveyed  area  in  the  south-eastern 
corner  of  this  sheet  is  confined  to  the  vicinity 
of  the  Charchan  oasis  and  the  course  of  the 
Charchan  river  below  it.  The  routes  followed 
along  the  latter  in  1900  and  1913  lay  on 
opposite  banks,  while  that  leading  from  the 
west  to  Charchan  was  the  same  on  both 
journeys. 

On  December  28,  1913,  a  chance  of 
exceptionally  clear  weather  enabled  me  to 
fix  the  position  of  Kalnsti  (Camp  116  a  of 
1906;  C.  4)  by  intersection  from  four  peaks 
triangulated  on  the  K'un-lun  range  on  the 
previous  journey.  This  position,  which  lies 
about  2'  to  the  west  of  the  one  shown  in 
Sheet  No.  46  of  the  1906-08  map  but  agrees 
with  it  in  latitude,  has  been  adopted  and 
used  for  the  determination  of  Charchan,  along 
with  the  observed  latitude  of  this  place. 
The  routes  along  the  river  were  adjusted  to 
a  point  (Keng-laika),  half-way  between 
Tatran  and  Tim,  for  which  Dr.  Hedin's 
latitude  observation  was  available  (38°29'34"), 

Astronomically  observed  latitude. 
1906-08.  Charchan-bazar,  Camp  103  (Beg's  house,  west  of  Bazar;  D.  4) 

NOTES  ON  SHEET  No.  23  (KAPA,  ACHCHAN) 


and  to  the  longitude  of  Lashkar-satma 
(Sheet  No.  26.  B.  3),  which  agreed  very 
closely  in  the  surveys  of  1906  and  1913-14. 

The  route  followed  in  1906  has  been 
described  in  Desert  Cathay,  i.  pp.  319  sqq. 
The  historical  topography  of  the  Charchan 
oasis  which,  notwithstanding  its  small  size 
and  chequered  fortunes,  has  always  been  of 
importance  for  the  ancient  caravan  route  1o 
the  south  of  the  Taklamakan,  is  fully  dis- 
cussed in  Serindia,  i.  pp.  293  sqq.  There,  too, 
I  have  explained  the  special  geographical 
reasons  which  have  throughout  historical 
times  prevented  extensive  cultivation  at 
Charchan,  notwithstanding  the  abundant 
supply  of  water  in  its  river,  and  have  re- 
peatedly caused  it  to  be  altogether  abandoned 
for  centuries ;  see  Serindia,  i.  p.  295. 

Corrections.  C.  3.  For  Ayaklar  River 
read  Ayak-tar  R. 

D.3.  The  route  line  of  1900  from  Camp 
119a  should  be  extended  north  to  Tim  ruin. 


38°    8'  21" 


This  sheet  shows  a  portion  of  the  north- 
ern main  K'un-lun  range  surveyed  in  1906, 
and  again  in  1913,  from  the  route  leading 
along  its  lower  slope  past  the  gold  pits  of 
Molcha  and  Kapa  to  the  Charchan  river,  as 
well  as  the  ground  traversed  by  me  in  both 
those  years  along  the  desert  track  between 
the  Endere  river  and  Charchan. 

The  delineation  of  the  ground  along  the 
K'un-lun  range  is  based  on  the  triangulation 
effected  in  1906  by  Rai  Ram  Singh,  and 
continued  eastwards  from  the  hill-station  of 
Ushlung  (near  Gudache,  10,690;  D.  2)  by 


R.  B.  Lai  Singh  in  1913;  for  stations  and 
intersected  points  see  Appendix  A,  Sheets 
69  D,  G.  The  desert  route  is  adjusted  to 
the  triangulated  position  of  Niya  (see  Notes 
on  Sheet  No.  19)  and  to  that  of  Kalasti  in 
Sheet  No.  22.  C.  4,  resected  from  trigono- 
metrical points. 

The  surveys  along  the  range  in  the  late 
autumn  rendered  no  reliable  observations  of 
the  snow-line  possible.  Its  level  has  been 
conjecturally  shown  at  17,000-17,500  feet. 

For  a  brief  descriptive  account  of  the 
desert  route,  see  Desert   Cathay,  i.  pp.  317 
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sqq. ;  for  historical  references  to  it,  Seriinlia, 
i.  pp.  293  sq. 

The  desert  route  (A-C.  1)  keeps  to  the 
southern  edge  of  the  sandy  belt  where  vege- 
tation, mostly  in  the  form  of  scrubby  jungle 
and  tamarisk-cones,  is  supported  by  subsoil 
drainage.  It  thus  shares  the  character  of 
the  route  leading  from  Niya  north-eastwards 
(Sheet  No.  19);  but  here  the  foot  of  the 
glacis  of  the  mountains  is  overrun  by  coarse 
drift-sand,  rising  to  dunes  of  considerable 
height.  The  water  found  in  wells  along  the 
route  is  very  brackish,  and  the  latter  in 
consequence  is  scarcely  ever  used  during  the 
late  spring  and  summer. 

Astronomically  observed  lutitiiilcs. 
190C-08.  Kapa,  Camp  99  (near  gold  pits  ;  B.  2) 

Kapa,  Camp  99  (Ile-dong  hill  station  ;  B.  2} 
1913-16.  Gudache,  Camp  4  (Ushlung  hill  station  ;  D.  2) 

NOTES  ON  SHEET  No.  24  (KARA-SHAHR) 


Higher  up  stretches  the  bare  glacis  of 
piedmont  gravel,  broken  by  numerous  deep- 
cut  flood-beds  (r/iu/i),  but  utterly  waterless 
for  the  greatest  part  of  the  year.  It  is  only 
near  the  heads  of  those  valleys  descending 
from  the  highest  portions  of  the  range  that 
cultivation  is  carried  on  by  small  scattered 
hamlets  of  hillmen. 

Correction*.  A.  3.  Symbol  A  of 
triangulation  station  to  be  inserted  against 
Arpalik-chakil  15,500 ;  also  the  route  to  it 
from  0.  95. 

D.2.  The  name  Vshlnng  to  be  shown 
against  the  triangulation  station  10,690 
above  (JudAehe. 


37°  14'  53" 
37°  14'  5" 
37°  19'  52" 


The  survey  shown  on  the  southern  edge 
of  this  sheet  is  confined  almost  wholly  to 
the  traverse  made  along  the  high  road  pass- 
ing from  east  to  west  through  the  Kara- 
shahr  basin;  this  was  followed  in  1907  by 
myself  and  in  1915  by  M.  Muhammad 
Yakub.  As  the  compilation  of  this  sheet 
was  adjusted  to  the  positions  adopted  for 
Turfan  (Sheet  No.  28)  and  Korla  (No.  21. 
D.  1),  the  longitudes  throughout  are  affected 
by  the  error  in  placing  the  latter  town  about 
15-'  30"  too  far  west,  as  explained  in  the 
Notes  on  Sheet  No.  21.  While  at  Kara- 
shahr  town  the  divergence  from  Mr. 
dementi's  and  Gen.  Pyewzow's  fairly  con- 
cordant longitude  values  is  about  the  same 
as  just  noted  for  Korla,  the  difference  at 
Kumush  near  the  eastern  edge  of  the  sheet 
is  reduced  to  about  9'  as  against  Dr. 
Vaillant's  longitude  88°  4' ,6.  The  latitudes 
shown  for  several  stations  along  the  route 
are  derived  from  the  observations  recorded 


by   Mr.   Clementi  and   various  Russian   ex- 
plorers. 

"With  the  exception  of  the  ground  east 
and  north-east  of  Kumush  the  whole  of  the 
area  represented  falls  within  the  drainage  of 
the  Baghrash  lake.  The  wide  expanse  of 
the  latter,  only  roughly  indicated  in  outline, 
affects  the  physical  conditions  of  the  whole 
Kara-shahr  basin.  They  are  briefly  described 
in  Serindia,  iii.  pp.  1178  sqq.,  where  the 
historical  topography  of  the  district  and  the 
peculiar  conditions  impeding  cultivation  and 
permanent  settlement  within  it  have  also 
been  discussed. 

Corrections.  A-B.  4.  The  upper 
courses  of  the  streams  descending  into  the 
basin  from  the  north  between  Ushak-tal 
and  Kara-shahr  ought  to  be  shown  in 
broken  lines,  as  well  as  the  hill  contours 
adjoining. 

D.  4.  The  well  symbol  at  Kara-kizii 
Station  ought  to  be  shifted  close  to  road. 


NOTES  ON  SHEET  No.  25  (KONCHE-DARi'A) 


This  sheet  shows  the  surveys  made  north 
and  south  of  the  westernmost  Kuruk-tagh 
and  along  portions  of  the  courses  of  the 
Tarim  and  Konche-daryil  lying  south  of  it. 
The  former  belong  to  the  work  of  the  second 
and  third  expeditions,  the  latter  exclusively 
to  that  of  the  years  1914-15. 

The  several  traverses  were  adjusted  to 
the  positions  adopted  for  Korla  and  Altmish- 


bulak  before  the  re-exam iuati on  of  R.  B. 
Lai  Singh's  triangulation  had  proved  the 
serious  error  made  in  the  connection,  as 
explained  in  Appendix  A  and  the  Notes  on 
Sheets  Nos.  21  and  29.  In  consequence  all 
places  in  this  sheet  appear  considerably  to 
the  west  of  their  correct  longitudes. 

For   the  very   numerous   points  in  the 
Kuruk-tagh  shown  by  this  sheet  as  trigono- 
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metrical  stations   and   intersected   points  the 

tables   in   Appendix  A  (International   Sheet 

N.K--I5,  K,o,s)    indicate   the  correct  posi- 
tions, based  upon  Olementi's  chronoim'trically 

determined  value  of    Korla.     A    list    of  the 

positions  which  have   been  shown    in  accord- 
ance   with     their    astronomically    observed 

latitudes  is  given  below. 

For  a  description   of  the   ground   near 

the    interesting     ruined    site  of     Shorchuk, 

shown  in  the  N.W.  corner  of  the  sheet,  see 

Desert  Cathay,  ii.  pp.  305  sqq.;  Serindia,  iii. 

pp.   1182   sqq.;  for  a  brief  account  of   the 

Ving-p'an    site   (D.3),   at   the  head   of  the 

ancient  river-bed   of  the   Kuruk-dnrvii,   and 

of  the   early    Chinese   route  thence     traced 

along  the  foot  of  the  Kuruk-tagh    glacis  to- 
wards Korla,  cf.    Geograph.  Journal,   xlviii. 

pp.  208  sq.     The  historical  topography  of  the 

tract  along  the  Konche-darya  below   Korla 

is  discussed  in  Serindia,  iii.  p.  1231. 

Apart  from  the  south-western  corner  of 

the    Kara-shahr  basin   (A,  B.  1)   this    sheet 

comprises  portions  of  two  very  distinct  areas. 

To  the   north-east   it  shows   barren    much- 
eroded  hill-ranges  of  the  Kuruk-tagh  and  to 

the  south  of  them  the  wide  belt  of  riverine 
Astronomically  observed  latitudes. 

1906-08.  Dasokho-bulak,  Camp  281  (  1).  1)     ... 

Ming-oi  Site,  N.  of  Shorchuk,  Camp  288  (A.  1 ;  for  position,  see 
Serindia,  iii.  Plan  51) 

1913-15.  Tikenlik,  Camp  71  (near  mosque;  C.3) 

Ying-p'an,  Camp  73  (near  ruin  of  Chinese  rest-house;    D.  3  ) 
Shindl,  Camp  295  (on  hillock,  north  of  huts;  D.  2) 
Hill-station  N.W.  of  Suget-bulak,  Camp  298  (C.  2) 
Hill-Station  S.  of  Yetim-bulak,  Camp  301  (B. 2) 

NOTES  ON  SHEET  No.  26  (VASH-SHAHRI) 


scrub  and  jungle  watered  by  the  interlacing 
beds  of  the  Inehike-darya,  Tilrim  and  Kon- 
ehe-daryu.  On  the  west  this  belt  is  bor- 
dered   by     the   sands    of   the    Taklamakan. 

From  the  east  it  is  approached  by  the 
Lop  desert.  An  outlier  of  the  last-named 
divides  the  ancient  continuation  of  the 
Konclie-daryii  course  towards  Lou-Ian,  re- 
presented by  the  dry  bed  of  the  Kuruk- 
darya,  from  the  present  course  of  the 
Konche-darya  (C,  D.  3). 

The  small  oases  of  Kara-kum  and 
Tikenlik  and  those  further  south  owe  their 
existence  to  attempts  of  the  present  Chinese 
administration  to  facilitate  communication 
between  the  routes  leading  along  the  northern 
and  southern  sides  of  the  Tarlm  basin.  The 
great  difficulties  with  which  irrigation  has 
to  contend  here,  mainly  owing  to  the  fre- 
quent shifts  of  the  river-beds,  account  for 
the  very  limited  extent  and  quasi-peripatetic 
character  of  cultivation  in  this  riverine  zone. 

Corrections.  B.  3.  Uligh-k'ol  should 
be  in  black. 

C.  1.  Red  line  of  path  to  be  extended 
north  to  Camp  Altun-ghol  and  beyond. 


41°  82'  18" 

41°  55'  48* 
40°  38'  26" 
40°  56'  59* 
41°  14'  34" 
41°  26'  11* 
41°  26'  10" 


The  surveys  shown  in  this  sheet  were 
made  from  routes  followed  on  the  second 
and  third  expeditions.  The  delineation  of 
the  mountainous  ground  in  the  south  is 
based  on  R.  B.  Lai  Singh's  triangulation  of 
1913  (see  Appendix  A,  Stations  and  Inter- 
sected Points  in  69  J,  69  k  ),  the  details  of 
his  plane-table  work  being  supplemented  by 
Rai  Ram  Singh's  survey  of  1906.  The 
traverses  along  the  Charchan-Charkhlik 
route,  surveyed  by  myself  in  1906  and 
again  under  my  immediate  supervision  in 
1913,  were  adjusted  to  the  position  adopted 
for   Charkhlik,   as   indicated   in    Notes    on 


Sheet  No.  30.  Apart  from  the  latitude 
observations  recorded  below,  use  was  made 
also  of  Dr.  Hedin's  latitude  value  for  Lash- 
kar-satma  (  B.  3 )  and  that  of  Roborovsky 
for  Vash-shahri.  "" 

The  ground  seen  by  me  along  my  route 
of  1906  is  described  in  Desert  Cathay,  i.  pp. 
329  sqq.;  the  historical  topography  of  the 
route  is  discussed  in  Serindia,  i.  pp.  306  sqq. 

The  southern  portion  of  the  sheet  shows 
the  outer  spurs  of  the  northernmost  K'un- 
lun  range,  separated  by  extremely  barren 
valleys.  None  of  the  streams  which  bring 
down  water   from    the   snowy   main    range 


Bee  Scientific  Seiults  of  Boborovsky't  Expedition  (Russian),  astronomical  observations,  p.  7. 
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succeed  in  making  their   way   to   the  Char- 
ehan  river  across  the  gravel   glacis  and   the 
belt,  partly  scrubby  desert    and    partly    bare 
drift-sand,  which  stretches  south  of  the  river. 
The  small  colony  of  Viish-shahri  (  0.  3 ), 
Astronomical/i/  otter  red  latitudes. 
1906-08.  Yol-sai,  Camp  1 10  (C.4) 
1913-15.  Kizil-kum,    Camp    14  (  hill-station, 
Camp;  B.  4) 
Tatlik-bulak.Camp  19  (west  end  of  b 

NOTES  ON  SHEET 

The  area  surveyed  in  the  N.  W.  corner 
of  this  sheet  is  con  lined  to  spurs  of  the  main 
K'un-lun  range,  descending  north  of  the 
Charchan  river  gorge,  and  to  a  portion  of 
the  gravel  glacis  near  the  gold  pits  of  Kha- 
dalik.  For  its  delineation  a  number  of 
trio-onometrieallv  determined  stations  and 
points  from  R.  B.  Lai  Singh's  work  of  1913 

Astronomically  observed  latitudes. 
1906-08.  Kara-tash    Sai,   Camp  106  (A.  1).. 
1913-15.  Khndalik,  Camp  8  (  A.  1  ) 

NOTES  ON  SHEET 

The  main  routes  passing  through  the 
central  and  the  south-western  portion  of  this 
sheet  were  surveyed  in  1 907.  But  most  of 
these  were  followed  again  in  1914-15,  and 
as  much  of  the  Turfan  depression  (B-D.  3) 
was  then  surveyed  in  detail  on  the  scale  of 
1  mile  to  the  inch  and  much  fresh  ground 
both  to  the  north  and  south  of  it  mapped, 
the  <reat.est  portion  of  the  work  now  shown 
in  this  sheet  belongs  to  the  third  expedition. 

For  the  adjustment  of  the  plane-table 
work,  the  position  of  the  '  Yangi-shahr'  of 
Turfan,  falling  near  the  centre  of  the  sheet, 
furnished  a  convenient  base.  The  value 
adopted  for  its  longitude  is  89°6'30",  this 
bein"-  the  approximate  mean  between  the 
value  chronometrically  observed  by  Mr. 
dementi  (89°  (»'  3")  and  that  accepted  in  the 
1906-08  map  (89°7').  The  longitude  shown 
in  our  map  for  the  town  of  Lukchun, 
89°  41'  30",  receives  welcome  confirmation 
from  the  value  of  89°  42'  -'8"  which 
Roborovsky's  astronomical  observations  indi- 
cate for  his  meteorological  station,  established 
close  to  that  important  town. 

The  latitude  observation  of  1907,  as 
shown  below,  agrees  with  Mr.  dementi's 
within  22  seconds.  The  traverse  along  the 
main  road  eastwards  was  adjusted  on  the 
position  adopted  for  Hami,  and  the  traverse  to 


recently  re-established  near  a  site  abandoned 
for  centuries,  and  Tatran  (  D.  2  ),  an  outly- 
ing portion  of  the  Charkhlik  oasis,  are  the 
only  patches  of  permanently  occupied  ground 
within  the  area  comprised  in  this  sheet. 

38°  20'    2" 
5128,  on  sand-ridge,  N.E.  of 

38°  22'  12" 
base,  rock  near  ravine  ;  T).  3)  ...  38°  37'  59" 

No.  27  (KHADALIK) 

were  available,  besides  some  peaks  intersected 
at  the  close  of  Itai  Ram  Singh's  triangula- 
tion  of  1906  (see  Appendix  A,  sub  69  k). 
Two  latitude  observations  were  also  utilized. 
The  level  assumed  for  the  snow-line  is 
quite  conjectural  and  probably  far  too  low, 
both  surveyors  having  visited  the  ground 
verv  late  in  the  autumn. 


37°  52'  24" 
37°  50'  18" 

No.  28  (TURFAN) 

the  southwest  on  that  of  Korla.  The  shifting 
to  the  west  which  the  latter  position  has 
under  gone  through  erroneous  adjustment  of 
R.  B.  Lai  Singh's  triangulation  in  the  Kuruk- 
tagh,  as  explained  in  group  I  of  Major 
Mason's  Appendix  A,  has  affected  also  the 
positions  of  Singer  (No.  29.  B.  2)  and 
Altmish-bulak  (No.  29.  D.  3)  in  the  adjoin- 
ing sheet,  with  corresponding  discrepancies 
in  longitudes  for  the  routes  which  from  the 
Turfan  basin  lead  south  to  these  two  places. 

In  addition  to  the  latitude  observations 
recorded  below,  several  others  taken  by  Mr. 
Clementi  on  the  main  road  and  by  Russian 
explorers  have  also  been  used. 

The  details  in  the  Turfan  depression 
have  as  far  as  possible  been  taken  from  the 
one-inch  survey  carried  out  by  M.  Muhammad 
Yakub  from  December,  1914,  to  March, 
1915.  This  extended  over  practically  the 
whole  of  the  cultivated  area  of  the  Turfan 
basin,  from  Yamshi  in  the  west  to  Pichan 
(No.  31.  A.  3)  in  the  east,  and  included  a 
great  portion  of  the  depression  in  the  south 
lying  below  sea-level.  For  this  detailed 
survey  a  base  was  measured  near  Kara-khoja 
(C.  3),  and  the  longitude  of  this  place  deduced 
from  that  of  Turfan  'New  Town'  (Yangi- 
shahr). 

One  of  the  features  which   invest  the 
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Turfan  basin  with  special  interest,  as  briefly 
mentioned  above  (p.  48)  is  the  great  depth 
below  sea-level  to  which  it  descends  in  its 
lowest  portion  around  the  Aidin-kol  marsh. 
It  may  hence  be  specially  noted  that  the 
heights  or  depressions  recorded  in  the  map 
for  the  following  places  are  derived  from 
observations  made  with  a  mercurial  barometer: 

Kara-khoja,  Camp  242  (house  of  Bog, 
near  N.E.  corner  of  ruined  town ;  C.  3), 
-110  ft, 

Kara-khoja,  Camp  242  (in  Bazar  ;  C.  3), 
-140  ft. 

Yar-mahalla,  Camp  243  (house  of  Rus- 
sian Ak-sakal ;  C.  3),  250  ft. 

Sai-karez,  Deghar,  Camp  27.">  (D.  3), 
-630  ft. 

Tuz-kan,  Camp  276  (near  east  end  of 
dry  lake-shore;  D.  3), -940  ft. 

Plane-table  station,  N.W.  of  Camp  276 
(on  dry  lake-shore;  D.  3),  — 980  ft. 

Camp  277,  (on  edge  of  gravel  Sai ; 
C.  3), -860  ft. 

Fixing  S.W.  of  Camp  277  (on  gravel 
Sai;  C.  3), -720  ft. 

Camp  279,  N.  of  Bejan-tura  (by  bed 
of  dry  stream  ;  C.  3),  —  780  ft. 

Bejan-tura,  Camp  282  (foot  of  ruined 
tower;  C.  3), -910  ft. 

Turfan,  Yangi-shahr,  Camp  280  (C.  3), 
-  80  ft. 

The  approximate  datum-line  and  con- 
tours below  sea-level,  at  approximate  inter- 
vals of  250  feet,  have  been  shown  by  broken 
lines  of  greyish-green. 

Other  heights  shown  in  this  sheet  are 
mostly  derived  from  aneroid  observations, 
checked  in  the  case  of  those  taken  in  1914- 
15  by  R.  B.  Lai  Singh,  with  reference  to 
readings  at  mercurial  barometer  stations. 

The  assumed  snow-line  was  fixed  at  a 
level  of  1 2,500  feet  with  regard  to  the  condi- 
tions observed  on  crossing  the  pass  above 
Pa-no-p'a  (B.l)  on  October  23,  1914. 

As  already  observed  above  in  Chap.  I 
(p.  35)   the   Turfan  basin   reproduces   on   a 


small  scale  most  of  the  physical  features 
characteristic  of  the  different  zones  of  the 
Tarim  basin.  Thus  below  the  rugged 
T'ien-shan  main  range  in  the  north,  rising 
with  part  of  its  crest  above  the  snow- 
line, we  find  a  wide  and  utterly  barren 
gravel  glacis  (B-D.  2).  The  underground 
drainage,  caught  by  means  of  kiirezes  at  its 
foot  and  at  that  of  a  low  but  rugged  outer 
hill-range  which  traverses  the  basin  from 
east  to  west,  supplies  most  of  the  irrigation 
for  the  richly  cultivated  tracts  scattered 
north  and  south  of  that  transverse  hill-range. 

Between  and  below  these  oases  extends 
a  belt  of  scrub-covered  and  for  the  most  part 
sandy  ground  right  down  to  the  long-stretch- 
ed narrow  lake-bed,  mostly  dry  and  salt- 
encrusted,  which  occupies  the  deepest  part 
of  the  basin.  This  descends  near  the  eastern 
end  of  the  lake-bed  to  a  level  close  on  10(10 
feet  below  sea-level.  To  the  east  of  these 
rises  a  dune-covered  expanse,  the  Kum-tagh, 
like  a  miniature  Taklamakan.  In  the  south 
there  lies  the  ascent,  over  a  gravel  glacis  and 
a  succession  of  arid  plateaus,  to  the  northern- 
most of  the  Kuruk-tagh  ranges. 

The  northern  end  of  the  sheet  shows  the 
slopes  of  the  T'ien-shan  which  descend, 
forest-clothed  at  elevations  from  about  6000 
to  9000  feet  and  receiving  ample  water, 
towards  the  plateaus  and  open  plains  of 
Dzungaria.  Extensive  cultivation  dependent 
on  rainfall  only  is  found  on  these  northern 
slopes,  evidence  of  the  great  climatic  divide 
formed  by  the  T'ien-shan  range. 

The  historical  importance  of  the  Turfan 
depression,  especially  during  the  early  Tur- 
kish (Uigur)  domination,  is  attested  by  a 
large  number  of  ruins  within  or  close  to 
the  cultivated  tracts.  For  a  brief  account  of 
the  visits  paid  to  these  in  1907,  see  Desert 
Cathay,  ii.  pp.  353  sqq.;  Scrinrlia,  iii.  pp. 
1159  sqq.  A  short  summary  of  my  pro- 
longed labours  in  the  district  during  1914- 
15  is  given  in  Geograph.  Journal,  1916,  xlviii. 
pp.  202  sqq. 


Astronomically  observed  latitudes. 
1906-08.  Chong-hassar,  Camp  267  (north  of  central  keep  of  ruined  fort ;  D.  3)      42°  39'     7" 
Turfan,  Yangi-shahr,  Camp  274  (S.E.  quarter  of  Chinese  town  ;  C.  3)       42°  55'  39" 
1913-15.  Ku-ch'eng-tzu  (Guehen),  Camp  235  (Nogai  trader's  house  in  N.E. 

quarter  of  city;  28.  C.  1)     ...  ...  ...  ...         44°    2'    3" 

Kara-khoja,  Camp  242  (Zawat  Beg's  house,  N.E.  of  ruined  town  ; 
C.  3)  ...  ...  ...  ...  ...  42' 51'  13" 

Yar-mahalla,   Turfan,  Camp  243    (Russian   Ak-saknl's   house,    14 
miles  N.W.  of  Kona-shahr ;  C.  3)         ...  ...  ...         42°  57' 59" 
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1913-15  Sai-karez,  Dollar,  Camp  275  (Bog's  house;  D.  3)  ... 
Shor-bulak,  Camp  287  (close  (o  spring ;  A.  4) 


42°  35'     1" 
42"    f»'  35" 


NOTES  ON  SHEET  No.  29  (SINGER,  LOU-LAN) 


The  surveys  represented  in  this  sheet, 
which  comprises  the  ancient  territory  of 
Lou-Ian  in  the  western  portion  of  the  Lop 
desert  and  the  Kuruk-tngh  ranges  to  the 
north  of  it,  date  mostly  from  the  third 
expedition.  The  work  of  190G-08  is  con- 
fined to  the  desert  routes  followed  from  the 
Tarini  to  the  ruins  of  the  Lou-Ian  Site 
(D.  3)  and  back,  and  to  that  leading  from 
Turfan  to  Singer  (B.  2)  and  thence  to  Korla. 

The  exploration  of  all  ancient  remains 
traceable  in  the  Lou-Ian  area,  once  passed  by 
the  Chinese  high  road  from  Tuii-huang  to  the 
Tarim  basin,  formed  an  important  task  both 
on  the  second  and  third  expeditions.  This 
accounts  for  the  comparatively  close  network 
of  traverses  covering  what  is  now  all  water- 
less desert  of  wind-eroded  clay,  salt  and 
drift-sand,  in  the  south-eastern  quarter  of 
the  sheet. 

In  the  course  of  compilation  all  plane- 
table  work  was  adjusted  on  the  positions 
which  had  been  adopted  for  Altmish-bulak, 
Korla  and  intermediate  points  on  the  basis 
of  an  erroneous  adjustment  of  R.  B.  Lai 
Singh's  triangulation.  This  error  arose 
through  acceptance  of  the  very  distant 
connection  between  the  northern  and  south- 
ern sections  of  the  triangulation,  which 
rays  observed  from  the  Astin-bulak  stations 
(D.  3)  to  Pk.  1/75  E  (Peak  13,170,  in  Sheet 
No.  30.  D.  2)  were  assumed  to  furnish.  The 
reasons,  which  on  re-examination  in  1921 
indicated  fault}'  identification  of  this  junc- 
tion point  and  caused  this  distant  connection 
to  be  rejected,  are  fully  explained  in  Major 
Mason's  notes  in  Appendix  A  (Groups  H 
and  I,  para.  2).  The  position  of  Altmish- 
bulak  Camp  Station,  as  previously  adopted 
and  shown  in  the  map,  is  lat.  40°56'27", 
long.  89°52'36";  the  coordinates  of  the  same, 
as  determined  on  the  basis  of  Mr.  dementi's 
.values  of  Korla,  are  lat.  40°  53'  29",  long. 
90°  19'  55"    (see  Appendix  A,  Sheet  N.  K 

14  As  explained  in  Major  Mason's  note  (Appen- 
dix A,  Group  I,  para.  4),  the  heights  shown  in  the 
map  for  triangulated  points  from  Astin-bnlak  to 
Korla  were  derived  from  the  faulty  connection  abov« 
mentioned.     They  require  an  addition  of  about   237 


46d).  It  deserves  to  be  noted  that  Dr. 
Hedin's  map  assigns  to  Altmish-bulak  the 
values  of  lat.  40°  57'  16",  long.  89°  59'  24". 
The  position  of  Altmish-bulak  as  adopt- 
ed in  the  map  has  resulted  also  in  a  shift  to 
the  west  of  that  assigned  to  the  Lou-Ian  Site 
(Camp  83,  124,  at  L.A.  Stupa  ruin;D.3). 
This  junction  of  numerous  routes  is  now 
placed  with  long.  89°  40'  20"  against 
89°  52'  40"  in  Sheet  No.  60  of  the  1906-08 
map  and  Dr.  Hedin's  longitude  89°50'53" 
for  the  same  point.  The  same  may  be  noted 
also  in  the  location  of  Singer  (H.2),  another 
important  route  junction,  which  is  now 
shown  with  long.  88°  38'  10"  against  88"47' 
40"  of  the  1906-08  map. 

In  addition  to  the  latitude  values  record- 
ed below,  use  was  made  of  one  observed  by 
Dr.  Hedin  on  the  Tarim  river  (A. 4). 

The  area  comprised  in  this  sheet,  all 
desert  and  almost  wholly  waterless  through- 
out, falls  into  two  regions  quite  distinct  in 
physical  charcter.  In  the  northern  portion 
we  have  the  utterly  barren  and  much-decay- 
ed hill-ranges  of  the  Kuruk-tagh.  They  are 
divided  by  wide  plateaus  descending  for  the 
most  part  into  drainageless  basins,  salt- 
encrusted  and  dry  except  after  rare  floods. 
The  highest  of  these  ranges  is  the  one  which, 
striking  approximately  from  east  to  west, 
passes  close  to  Singer.  To  the  west  of  this, 
the  only  permanently  inhabited  place  in  the 
Kuruk-tagh  with  a  small  patch  of  cultiva- 
tion, the  range  culminates  in  the  rugged 
Hsi-ta-shan  (A. 2),  probably  the  greatest 
elevation  of  the  whole  Kuruk-tagh.  u  To 
the  east  of  Singer  the  rare  springs  found 
are  all  salt.  What  scanty  vegetation  exists 
is  confined  to  the  vicinity  of  springs  and  to 
some  of  the  depressions. 

From  the  gravel  glacis  at  the  foot  of 
the  Kuruk-tagh,  there  extends  southwards  an 
utterly  waterless  desert,  over-run  by  drift- 
sand  and,  wherever  bare  of  dunes,  undergoing 

feet,  as  now  shown  in  the  tables  for  International 
Sheets  N.  K-4f>  K,  o,  s,  w,  x,  to  bring  them  into 
accord  with  the  height  of  the  Astin-bnlak  base  (2.830 
feet),  derived  from  mercurial   barometer  readings. 
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excessive  wind-erosion.  Its  triangular  area 
is  limited  to  the  west  and  south  by  the  Tarlm 
and  its  terminal  marshes,  and  to  the  east  by 
the  salt-encrusted  bed  of  the  ancient  dried- 
up  Lop  sea.  Within  this  area  the  Kuruk- 
darya,  '  the  Dry  River ',  once  fed  by  the 
Konche-daryil  and  partly,  perhaps,  also  by 
branching  beds  of  the  Tarlm  river,  had  its 
delta  during  early  historical  times. 

Its  water  rendered  nomadic  occupation 
of  the  riverine  belt  in  the  north  possible  for 
the  indigenous  herdsmen  and  fishermen  of 
Lou-Ian,  and  along  the  same  belt  passed, 
until  the  beginning  of  the  fourth  century 
a.  c,  the  ancient  Chinese  highway  from 
Tnn-huang.  Its  line  is  marked  by  the 
ruins  of  the  Lou-Ian  Site  and  those  explored 
by  me  to  the  west  and  north-east  of  it  (D.3). 
The  extension  of  the  Kuruk-daryii  delta 
much  further  to  the  south,  too,  is  proved  for 
the  same  period  by  the  ancient  river-bed, 
traced  along  the  ruined  sites  which  stretch 
from  L.  R.  to  L.  K.  (C,  D.  4). 16 

Astronomically  observed  latitudes. 
1906-08.  Lou-Ian  Station,  L.  A.,  Camp  124  (Stupa  ruin,  near  N.E.  corner  of 
circumvallation ;  D.3) 
Camp  125,   Lou-Ian  Site  (about  half  a  mile  S.E.  of  temple  ruins, 
L.B.;D.3) 
1913-15.  Yaka-yardang-bulak,  Camp  76  (tamarisk-cone  near  spring;  A.  3  ) 
Lou-Ian  Station,  L.  A.,   Camp  83  (  Stupa  ruin,  near  N.E.  corner  of 

circumvallation  ;  D.  3  ) 
Orkash-bulak,  Camp  248  (  near  spring;  B.  1  ) 

Singer,  Camp  250  (  near  station  A  of  base,  on  S.  bank  of  Nullah  ;  B.  2) 
Altmish-bulak,  Camp  86  (near  westernmost  spring;  D.  3) 
(Camp  of  1914,  February  ) 
(Camp  of  1914,  December) 
Astin-bulak,  Camp  81  ( at  E.  end  of  base,  on  E.  bank  of  Nullah;  D.  3) 

do.  (  near  spring)    ... 
Arghan-bulak,  Camp  292  (at  spring;  A.  2  ) 

NOTES  ON  SHEET  No.  30  (LOP-NOR) 


A  descriptive  account  of  my  explorations 
of  1906-07  in  the  Lop  desert  and  among  the 
ruins  of  the  Lou-Ian  Site  is  given  in  Desert 
Cathay,  i.  pp.  359  sqq.  The  ancient  topo- 
graphy of  the  Lou-Ian  territory  and  the 
physical  features  of  the  Lop  desert,  having  a 
direct  bearing  on  the  early  Chinese  route 
which  passed  through  it,  have  been  fully  dis- 
cussed in  Chapter  ix-xi  of  Serindiu ;  see  in 
particular,  i.  pp.  332  sqq.,  340  sqq.,  349  sqq., 
416  sqq.  For  a  preliminary  account  of  my 
renewed  explorations  in  the  Lou-Ian  region, 
during  the  winters  of  1914  and  1915,  cf. 
Geogrtiph.  Journal,  1916,xlviii.  pp.  120  sqq., 
206  sq. ;  Geographical  Review  (New  York), 
ix.  pp.  11  sqq. 

Corrections,  A.  4.  Chong-kol-satma  to 
be  printed  black. 

C.  4.  Symbols  for  ancient  dwellings  at 
L.  M.  Site  (Camp  xcii)  should  be  printed  red. 

D.  3. '  Lou-Ian  Site '  should  be  printed 
red. 


40°  31'  14" 


40° 

34' 

30' 

40° 

44' 

22" 

40° 
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41° 
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55" 

40° 

56' 

43* 

40° 

50' 

8* 

40c 

50' 

40* 

41° 

18' 

27* 

The  surveyed  area  of  the  sheet  shows 
the  terminal  course  of  the  Tarim,  with  the 
marshes  usually  known  to  geographers  as 
Lop-nor,  as  well  as  the  ground  extending 
southwards  to  the  outermost  range  of  the 
K'un-lun.  Most  of  the  routes  were  followed 
on  both  the  second  and  third  expeditions 
with  slight  variations. 

The    delineation    of    the    mountainous 


ground  in  the  south  is  adjusted  to  the 
stations  and  intersected  points  of  R.  B.  Lai 
Singh's  triangulation  of  1913.  As  a  result 
of  the  error  already  referred  to  in  the  Notes  on 
the  preceding  sheet  and  fully  explained  by 
Major  Mason  in  Appendix  J,  the  positions 
of  the  triangulated  points  from  those  near 
Toghrak-chap  (B.3)  eastwards  have  been 
shown  in    the   map    with    longitude   values 


16  Here  as  in  other  parts  of  this  ancient  delta 
the  direction  of  the  old  river-beds  has  been  indicated 
by  rows  of  symbols  for  dead  trees.  These,  once 
growing  on  the  banks  of  these  beds,  invariably  mark 


their  courses,  even  where  partially  filled  by  drift-sand 
or  cut  up  by  wind-erosion.  As  the  map  shows,  the 
general  direction  of  these  beds  south  of  the  Lou-Ian 
site  is  approximately  from  N.W.  to  S.E. 
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somewhat  in  excess  of  the  true  ones.  This 
easterly  shift  increases  from  about  1  minute 
in  the  case  of  the  Toghrak-ehap  base  stations 
to  about  5'  10"  in  that  of  Peak  1/75  E 
(13,170;  D.  2),  the  easternmost  of  the  trian- 
gulated points.  For  the  correct  longitudes, 
see  Appendix  A  (  Sheets  75  A,  B,  b,  f  ). 

The  longitude  adopted  for  Charkhlik 
(88°  2'  10")  is  the  mean  between  Dr.  Hedin's 
value  and  that  shown  by  R. B.  Lai  Singh's 
plane-table  work  (88°  ]').  The  longitudes 
adopted  for  Miran  and  Abdal  are  derived 
from  traverses  connected  with  triangulated 
points  at  the  debouchure  of  the  Miran  river. 
The  routes  leading  to  the  Lou-Ian  Site  and 
Tikenlik  are  adjusted  on  the  positions  adopt- 
ed for  these  places,  and  that  along  the 
southern  shore  of  Lop-nor  on  the  position 
ofKum-kuduk  (see  Sheet  No.  32).  Besides 
the  latitude  observations  shown  below,  a 
number  of  others  along  the  TarTm  river 
were  used  from  Dr.  Hedin's  work. 

Descriptive  accounts  of  the  routes  follow- 
ed by  me  in  1906-07  and  of  the  archsco- 
logieally  important  ground  near  Miran  are 
given  in  Desert  Cathay,  i.  pp.  343  sqq.,  427 
sqq.,   438   sqq.,   503   sqq.      The    historical 


topography  of  the  Lop  territory,  which  daring 
the  first  centuries  before  and  after  Christ 
included  also  'Lou-Ian',  has  been  fully  dig- 
cussed  in  Scrindia,  i.  pp.  318  sqq. ;  for  that  of 
the  two  small  oases,  Charkhlik  and  Miran, 
the  only  places  of  permanent  occupation  in 
modern  times,  cf.  ibid.  pp.  310  sqq., 
326  sqq.  ,6 

Both,  these  small  cultivated  patches 
occupy  ground  where  the  wide  gravel  'Sai' 
descending  from  the  foot  of  the  mountains 
meets  the  southern  edge  of  the  belt  of  desert 
vegetation  which  accompanies  the  TarTm 
river  and  its  tributary,  the  Charchan-darya. 
The  junction  of  the  two  lies  in  the  area 
marked  by  the  lakes  and  marshes  south  of 
the  fishing  hamlet  of  Lop  (A.  2).  Apart 
from  these  two  zones,  the  sheet  shows  in  the 
north  a  dune-covered  portion  of  the  Lop 
desert,  and  in  the  north-east  the  western 
extremity  of  the  great  salt-encrusted  bed  of 
the  dried -up  Lop  sea. 

Corrections.  A. 3.  Koyumal,  Bash- 
koyumal   should  be  printed  red. 

C.2.  The  latitude  station  symbol  to  be 
shown  against  Donglik  (C.  142  ;  C.  2)  and 
to  be  removed  from  Miran  Fort  (B.  2). 


Astronomically  observed  latitudes. 

1906-08  Donglik,  Camp  142  (near  spring;  C.  2)  ...  ...  39°  22' 51" 

1913-15  Charkhlik,  Camp  20  (Beg's  house;  N.  of  Bazar;  A.  2)  ...  39°    1'  35* 

Toghrak-chap,  Camp  22  (E.  end  of  base,  on   E.  bank  of  Nullah ; 

B.  3)  ...  ...  ...  ...  ...  38°  57'    9" 

Camp  24,  S.  of  Miran  (on  east  bank  of  Miran  river ;  B.  2)  ...  39°  12' 12" 

Khunugu,  Camp  27  (on  east  bank  of  river;  D.  2)...  ...  39°  10'  22" 

Miran,  Camp  63  (within  hamlet;  B.  2)  ...  ...  39°  15' 54" 

NOTES  ON  SHEET  No.  31  (PICHAN,  CHIK-TAM) 


The  surveys  represented  in  this  sheet 
lay  partly  along  both  slopes  of  the  T'ien-shan 
and  partly  in  the  westernmost  portion  of  the 
Turf  an  basin  (Pichan)  and  the  desert  pla- 
teaus to  the  east  and  south  of  it.  With  the 
exception  of  the  high-road  from  Hami  to 
Turfan  followed  in  1907,  all  the  routes 
surveyed  belong  to  1914-15. 

For  the  work  shown  north  of  latitude 


42°  30',  the  positions  adopted  for  Turfan, 
Hami  and  Barkul  served  as  base-points.  In 
adjusting  the  traverses  between  them,  use 
was  made  of  the  latitude  observations  shown 
below.  The  satisfactory  character  of  the 
result  is  borne  out  by  the  close  agreement 
with  values  astronomically  determined  by 
Dr.  Vaillant  in  1908  for  two  points  on  the 
Turfan-Hami  high-road. 17   The  small  portion 


16  Tbe  early  Chinese  record  discussed  id  the  last 
qnoted  passage  is  of  special  geographical  interest  for 
the  so  called  '  Lop-nor  problem  ',  as  it  conclusively 
proves  thitt  at  the  very  period  when  the  ancient 
T.ou-lan  territory  in  the  north  still  received  water  from 
the  Kuruk-darya,  there  existed  a  terminal  lake  of  the 
Tarim  in  a  position  corresponding  to  the  present 
Lop-nor,  recte  Kara-koshuo  marshes. 


17  See  La  Oeographie,  1921,  mr.  p.  499.  Dr. 
Vaillant's  chronometric  longitude  for  Pichan  (posi- 
tion (not  recorded)  is  90c  «',  4  against  90*  8'  30"  of 
our  Pichan  Camp  265,  the  latitnde  also  agreeing 
within  lees  than  a  minnte.  At  Ch'ii-ku-lou,  Camp 
261  (l>.  2)  the  latitudes  are  also  identical,  while  Dr. 
Vaillant's  longitude  (91°  52',  fi)  exceeds  that  shown 
on  the  map  by  only  about  3  minutes. 
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of  R.  B.  Lai  Singh's  route  in  the  south- 
western corner  of  the  sheet  is  adjusted  on 
the  positions  of  Altmish-bulak,  its  starting 
poiut,  and  of  Turfnn. 

This  route  at  Donglik,  near  its  northern 
end  (A.  4),  struck  an  old  desert  (rack  from 
the  terminal  basin  of  the  Hami  river,  once 
used  by  hunters  of  wild  camels  before  certain 
salt  springs  along  it  had  completely  dried 
up.  A  more  northerly  route  which  M. 
Muhammad  Yakub  surveyed  from  the  same 
basin  to  Chik-tam  (B-D.  3)  has  also  become 
impracticable  to  traffic  for  the  same  reason. 

Apart  from  these  desert  plateaus  in  the 
south,  which  in  their  utter  barrenness  fully 
share  the  character  of  the  eastern  Kuruk- 
tagh,  there  falls  within  this  sheet  the  small 
portion  of  the  Turfnn  basin  around  Piehan 
and  Chik-tam.  Like  the  rest  of  the  cultiva- 
ted area  of  the  basin  these  oases  owe  their 
irrigation    almost    exclusively    to    Karezes 


which  catch  the  subsoil  drainage  from  the 
elevated  portion  of  the  eastern  T'ien-shan. 
To  the  east  of  the  meridian  of  Chik-tam  the 
crest-line  of  the  range  falls  considerably,  and 
the  moisture  it  receives  is  even  on  the  nor- 
thern slope  too  scanty  to  permit  of  cultiva- 
tion in  more  than  a  few  small  patches  (see 
B-D.  1).  It  is  only  to  the  west  of  that 
meridian  that  conifer  forest  is  found  on  the 
northern  face  of  the  range,  and  a  small 
village  tract  (Mu-li-ho,  A.  1)  with  some 
grazing. 

The  southern  slope  of  the  range  is  far 
more  barren  still,  and  the  passage  of  the 
Chinese  highroad  along  its  foot  is  made 
possible  only  by  rare  springs  and  wells  and 
some  scanty  vegetation  found  in  small  ba- 
sins (B-D.  2).  The  pass  by  which  it  crosses 
from  Ch'i-ku-ching  to  the  north  of  the 
range  is  low  enough  to  be  practicable  for 
carts. 


Astronomically  observed  latitudes. 
1906-08.  Tung-yen-tzu,  Camp  262  (close  to  Chinese  station;  C.  2)  ...         43°  29'  10" 

Piehan,  Camp  '.'05  (Beg's   house  above  W.  bank  of   river  bed,  circ. 
1  mile  from  town;  A.  3)  ...  42°  51'  50" 

1913-15.   Jam-bulak,  Camp  23<>  ( li.  1)  ...  ...  ...         43°39'16" 

Jojan-karez,  Camp  239  (village  inn,   2  miles  N.W.  of  Chik-tam 
post;  B.  2)  ...  ...  ...  ...         43°    V  13" 

Tiigemen-tash,  Camp  271  (in  patch  of  scrub;  A.  4)  ...         42°    6'  13" 

NOTES  ON  SHEET  No.  32  (ANCIENT  LOP  LAKE  BED) 


With  the  exception  of  the  caravan  track 
leading  along  the  southern  shore  of  the  an- 
cient salt-encrusted  Lop  sea  bed  which  had 
been  followed  before  in  1907,  all  the  surveys 
shown  in  this  sheet  date  from  my  third 
expedition.  Those  in  the  northern  half  of 
the  sheet  belong  exclusively  to  It.  B.  Lai 
Singh's  work  of  the  winter  of  1915,  while 
most  of  those  further  south  were  carried 
out  by  Mian  Afraz-gu]  and  myself. 

In  theS.E.  corner  the  position  of  Kum- 
kuduk  (D.4),  on  the  caravan  track  from 
Charkhlik  to  Tun-huang,  was  fixed  by  ad- 
justing the  traverses  on  the  positions  adopt- 
ed for  An-hsi  (see  Sheet  No.  38)  and  Mlran 
(No.  30.  B.2).  The  longitude  thus  derived, 
91°  55'  30",  was  found  to  agree  very  closely 
with  the  one  shown  in  Sheet  No.  07  of  the 
1900-08  Map.  For  the  correction  of  its 
latitude  the  observations  taken   in   1914  on 

18  It  deserves  to  be  noted  that  the  two  traverses 
carried  across  exceptionally  trying  groond  by  H.  B. 
I.dl  Singh  and  myself,   respectively,  differed  at  their 


the  route   both  west  and  east  of   Camp  95 
could  be  utilized. 

The  traverses  of  the  routes  followed  to 
Kum-kuduk  from  Altmish-bulak  and  the 
ruins  north-east  of  the  Lou-Ian  Site  (A. 3), 
were  adjusted  on  the  positions  adopted  for 
the  latter  two  points  as  well  as  on  Kum- 
kuduk.  lH  The  correction  in  longitude  which 
the  revised  computation  of  It.  B.  Lai  Singh's 
triangnlation  indicates  for  Altmish-bulak 
and  the  Lou-Ian  Site,  has  been  referred  to  in 
the  Notes  on  Sheet  No.  29.  The  traverse 
carried  by  B.  B.  Lai  Singh  from  Yetim- 
bulak  (A .3)  northward  through  wholly  un- 
explored parts  of  the  Kuruk-tagh  was  ad- 
justed on  the  adopted  positions  of  Altmish- 
bulak  and  Deghar  (in  the  Turf  an  depression; 
No.  28.  D.4).  A  useful  check  was  afforded 
by  the  series  of  latitude  observations  taken 
along  this  route  (sec  below). 

junction  »t  Kum-knduk,  Cair.p  95,  cviii,  only  by  about 
2  miles  in  longitude  and  3  miles  in  latitude. 
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The  area  represented  in  tin's  sheet  com- 
prises two  distinct  regions.  ]u  the  north 
there  extend  the  low  desert  ranges  and  the 
plateaus  of  the  Kuruk-tAgh ;  in  the  south, 
the  great  salt-encrusted  basin  occupied  in 
prehistoric  times  by  the  Lop  sea,  together 
with  its  desolate  shores  of  bare  gravel  or 
clay.  Both  regions  are  utterly  lifeless,  except 
for  the  occasional  passage  of  wild  camels. 
Their  character  is  illustrated  by  the  fact  that 
apart  from  the  wells  of  Kum-kuduk  there  is 
to  be  found  no  drinkable  water  in  this  vast 
area,  nor  living  vegetation,  except  in  scanty 
patches  close  to  the  rare  salt  springs  in  the 
north  and  in  narrow  strips  along  the  shores 
of  the  great  eastern  bay  of  the  ancient  lake- 
bed  (C.D.4).  >» 

While  the  Kuruk-tiigh  region  here 
shown  has  never  known  human  life  except 
for  rare  visits  of  hunters  in  its  western  part, 
distinct  historical  interest  is  imparted  to  the 
lake-basin  by  the  fact  that  across  its  wastes 
of  hard  salt-crust  and  along  its  equally  barren 
shores  of  gravel  and  wind-eroded  clay  there 
led  the  route  which  from  the  second  century 
B.  c.  onwards  formed  the  earliest,  and  for  a 
long  time  the  chief,  line  of  communication 
from  China  into  the  Tarlm  basin.  The 
complete  '  desiccation  '  of  the  Lou-Ian  terri- 
tory some  four  centuries  later  finally  closed 
it  to  traffic.     The  Chinese  historical  notices 

Astronomically  observed  latitudes. 
1913-15  Kauriik-bulak,  Camp  88  (near  spring;  A.  2) 
Camp  92,  southernmost  Kuruk-tagh  (D.  3) 
Palgan-bulak,  Camp  260  (near  spring ;  A.  2) 
Camp  2G6,  S.  of  Aehi-tagh  (B.  1)     ... 


of  this  Lop  desert  route  and  the  topographi- 
cal facts  concerning  it,  as  elucidated  in  the 
course  of  our  surveys,  have  been  set  forth  in 
Serindia,  ii.  pp.  553  sqq.  * 

The  caravan  track  along  the  southern 
shore  of  the  dried-up  lake  bed,  is  described 
in  Desert  Cat/iaij,  i.  pp.  520  sqq.  For  a  full 
account  of  the  historical  topography  of  this 
interesting  route,  the  same  which  Hsiian- 
tsang  (a.d.  645)  and  Marco  Polo  followed, 
see  Serindia,  Chapter  xiv.  sec.  i-iii  (ii.  pp. 
549  sqq.).  A  preliminary  report  on  my 
explorations  among  the  easternmost  ruins  of 
the  Lou-Ian  territory  (A.  3),  and  on  the 
journey  by  which  I  traced  the  earliest  Chinese 
route  from  Tun-huang  to  Lou-Ian  across  the 
salt-encrusted  Lop  lake  bed,  is  contained  in 
Geograp/i.  Jonrtiul,  1916,  xlviii.  pp.  126 
sqq. ;  Geographical  Rerieio  (New  York), 
1921,  ix.  pp.  22  sqq. 

Corrections.  A.  1.  Delete  the  latitude 
station  symbol  from  Bir-atai-bulak,  Camp 
270. 

C.  3.  For  Aehchik-bulak  the  height 
2270  (aneroid  ;  of  1913)  ought  to  be  adopted. 

D.  4.  For  Kum-kuduk,  Camp  52,  the 
height  2245,  observed  by  mercurial  baro- 
meter, ought  to  have  been  shown.  Delete 
height  2750  (aneroid)  at  adjoining  Camp  95 
and  height  2730  (aneroid)  at  Camp  94. 


41°  4'  0" 
40c  35'  0" 
41°  19'  44" 
41c  45'  24" 


NOTES  ON  SHEET  No.  33  (LOWAZA,  BASH-KURGHAN) 


The  two  routes  from  which  all  the 
ground  shown  in  this  sheet  was  surveyed,  are 
the  only  lines  of  communication  now  practic- 
able between  Tun-huang  and  the  Lop  region. 
They  were  followed  both  on  the  second  and 
third  expeditions,  the  latitude  observations 
taken  on  the  latter  (see  below)  making  it 
possible  to  lay  down  the  route  lines  more 
correctly  than  before.     The  traverses  of  both 

19  No  vegetation  of  any  kind,  whether  living  or 
dead,  was  met  with  by  11.  B.  Liil  Singh  on  his  five 
long  marches  in  the  nnexplored  Kurnk-tfigh  between 
Camps  262-267.  I  mjself  in  February,  1914,  left 
behind  the  last  remains  of  dead  vegetation  near  the 
easternmost  rain  (Z.  J.)  of  ancient  Lou-Ian  (A. 3),  and 
did  not  come  npon  any  living  vegetation  until  1  had 


routes  are  adjusted  on  the  positions  adopted 
for  Mlran  and  An-hsi.  In  the  case  of  the 
former  place,  it  must  be  noted  that  reconsi- 
deration of  R.B.  Liil  Singh's  triangulation 
in  1921  brings  its  longitude  about  2  minutes 
to  the  west  of  the  one  shown  in  Sheet  No. 
30.  B.  2. 

The  route  shown   in  the  north-western 
portion   of  the  sheet  forms  part  of  the  old 

crossed  some  120  miles  of  the  salt-encrnsted  sea-bed 
and  its  shores  to  Camp  cvi  on  the  shore  of  the  above- 
named   bay  (D.  4). 

20  For  details  of  the  ancient  topography  of  this 
ronte  as  traced  in  the  coarse  of  my  surveys  of  1914, 
cf .  also  Serindia,  i.  pp.  341  sq.,  423  sqq. 
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caravan  track  along  the  southern  shore  of 
the  salt-encrusted  bed  of  the  Lop  sea.  For 
its  description  and  its  historical  topography, 
see  the  relerenee  given  above  in  the  Notes 
on  Sheet  No.  3:'.  As  all  the  springs  along 
this  portion  of  the  route  are  salt,  it  is  used 
by  caravans  only  from  about  Dei-ember  to 
early  April,  when  the  ice  formed  at  those 
springs  can  be  used  for  the  supply  of  drink- 
able water.  At  other  seasons  the  hill  route 
along  the  northern  slopes  of  the  Altin-tagh, 
an  easternmost  extension  of  the  K'un-lun,  is 
alone  available.  This  route,  too,  is  rendered 
very  difficult  by  the  rarity  of  springs  and  the 
extreme  barrenness  of  the  ground.  Regard- 
ing the  historical  topography  of  this  route, 
mentioned  in  early  Chinese  records  and  now 
known  to  the  Lop  people  as  tiigh-i/ol,  'the 
mountain    route',    see   Serindia,   i.   pp.   320, 

Astronomically  obserred  latitude*. 
1906-08.  Panja,  Camp  1-17  (at  eastern  spring; 
1913-15.  Tash-kiil,  Camp  33  (0.2) 

Lowaza,  Cam])  5?  (  near  spring;  A.  1 


41 S;  ii.  pp.  549,  622. 

The  portion  of  the  Altin-tagh  actually 
surveyed  does  not  appear  to  reach  the  snow- 
line at  any  point  and  is  characterized  by 
extreme  aridity.  The  wide  glacis  of  gravel 
and  detritus  descending  from  it  towards  the 
ancient  Lop  sea-bed  is  overrun  in  parts  by 
high  drift-sand  and  is  even  more  barren  than 
the  range.  The  occasional  flood-water  from 
the  mountains  is  absorbed  on  this  glacis. 
But  the  scanty  subsoil  drainage  thus  created 
probably  accounts  for  the  few  salt  springs 
and  adjoining  narrow  reed-beds  to  be  found 
along  the  well-marked  shore-line  of  the  salt- 
encrusted  sea-bed  at  Lowaza,  Koshe-langza 
and  Panja  (A-C.  1). 

Correction*.  Replace  height  figure  1 890 
at  Lowaza,  Camp  57,  by  2037  (cf.  Appen- 
dix H). 


C.l) 
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NOTES  ON  SHEET  No.  34  (BARKUL,  HAMI) 


Of  the  surveys  recorded  in  this  sheet, 
those  to  the  north  of  the  T'ien-shan  and  a 
few  to  the  south  of  it  belong  to  the  third 
expedition,  while  most  of  the  work  on  the 
latter  ground  dates  from  the  autumn  of  1 907. 
The  traverse  along  the  main  caravan  road 
passing  through  the  Hami  or  Kumul  oasis 
had  two  observed  latitudes  and  was  adjusted 
on  the  positions  adopted  for  Pichan  ( see 
Sheet  No.  31  )  and  An-hsi   (  No.  38  ). 

The  location  thus  derived  for  the  town 
of  Hami  (  C.  3  )  agrees  very  closely  in  longi- 
tude (eirc.  93°  26'  )  with  that  shown  by  the 
Russian  Trans-frontier  map,  but  falls  some 
8  minuics  to  the  east  of  Mr.  dementi's 
chronometric  value  (93°  18'  16").  On  the 
other  hand  the  position  obtained  in  the  same 
way  for  Hoang-lung-kang,  a  small  village 
on  the  highroad  a  short  march  to  the  south- 
east of  Hami,  agrees  almost  exactly  in 
longitude  ( 93°  44'  40")  as  well  as  in 
latitude  with  that  observed  by  Mr.  Clementi. 
The  traverse  made  by  M.  Muhammad  Yakub 
from  Toghucha  (B.  2)  to  Pichan  (Sheet  No. 
31.  A.  3),  when  adjusted  from  the  latter 
place,  was  found  to  indicate  for  Toghucha 
a  position  closely  agreeing  with  that  of  the 
former  survey. 

On  the  route   passing   along   the   nor- 


thern foot  of  the  T'ien-shan,  the  position  of 
Barkul  (B.  1)  was  fixed  by  adjustment  of 
the  traverses  to  Ku-ch'eng-tzu  and  Turfan, 
corrected  to  its  observed  latitude;  a  further 
check  for  the  longitude  was  supplied  by  the 
location  of  the  Barkul-dawan  (D.  2)  in  the 
1900-08  survey.  The  longitude  thus  ac- 
cepted for  Barkul  (92°  51'  20")  falls  about 
4'  40"  to  the  west  of  the  one  shown  by  the 
Russian  maps.  The  indication  of  the  snow- 
line at  about  12,000  feet  is  necessarily  con- 
jectural, since  the  range  between  the  meri- 
dians of  Barkul  and  Hami  was  sighted  on 
both  journeys  at  the  close  of  October  when 
fresh  snow  had  already  fallen  as  low  as  the 
Barkul-dawan  (circ.  9,200  ft.). 

A  short  account  of  my  stay  at  Hami 
and  of  the  observations  on  archaeological 
excursions  thence  made  to  the  small  oases  of 
Ara-tam  ( D.  3 )  and  Lapehuk-Kara-dobe 
(B.  3)  has  been  given  in  Desert  Cuthay,  ii. 
pp.  342  sqq.  Notwithstanding  the  limited 
extent  of  cultivable  ground,  Hami,  owing  to 
its  position  on  what  has  since  the  first 
Chinese  occupation  of  the  district  (a.  d.  73) 
remained  a  main  line  of  traffic  between 
Kan-su  and  Chinese  Turkistan,  has  played 
an  important  part  in  China's  political  and 
commercial  relations  with  Central   Asia;   its 
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historical  topography  is    fully    discussed    in 
erimliu,  iii  pp.  ]  ]  17  s<|<|. 

The  area  comprised  in  the  sheet  falls 
into  two  climatically  well-defined  regions, 
divided  by  the  easternmost  extension  of  (he 
T'ien-shan.  To  the  north  of  it  stretch  the 
plateaus  and  open  valleys  of  Dzungaria 
where  the  amount  of  precipitation  received 
maintains  sufficient  grazing  for  nomadic 
existence  and  in  places  facilitates  cultivation 
independent  of  irrigation.  Owing  to  these 
conditions  Barkul  has  throughout  historical 
times  played  the  part  of  a  gate  for  nomadic 
invasions  threatening  the  extreme  north- 
west of  China. 

While  on  the  northern  slopes  of  the  snowy 
part  of  the  range,  known  here  as  Barkul- 
tagh,  conifer  forest  is  abundant  (A,13.1,  C, 
D.2),  the  southern  side  of  the  range  and  the 
wide  glacis  of  piedmont  gravel  along  its  foot 
are  extremely  arid.  Leaving  aside  the  small 
patches  of  cultivation  to  be  found  in  the 
narrow  and  deep-cut  valleys  of  the  Karlik- 
tagh  eastwards  (D.2,3),  most  of  the  cultiva- 

AuronmnicaUy  observed  latitudes. 
1906-08.   Hami,  Camp  252  (Beg's  garden  near  W.  bank  of  river-bed  outside 
town ;  C.  3) 
Taranchi,  Camp  259  (field  north  of  hamlet;  B.  2)  ... 
1913-15.  Barkul,  Camp  226  (temple  beyond  N.W.  corner  of  Chinese  town  ; 
B.  1)  ... 

NOTES  ON  SHEET  No.  35 


tion  in  the  fertile  but  small  oahes  scattered 
along  the  fool  of  tho  gravel  glacis  from 
Toghucha-Lapchuk  (B.3)  to  iloang-lung- 
kang  (D.3)  is  possible  only  through  the  use 
of  subsoil  water  (/.nrii-sii)  coming  to  light 
in  the  usually  dry  Hood-beds. 

The  latter  all  terminate  in  the  drainage- 
less  basin  of  tho  Shona-nor  (A. 3),  found  in 
November,  1914,  completely  dry  as  far  as 
M.  Muhammad  Yakub's  survey  extended. 
To  the  south  of  (he  line  of  oases  and  the 
adjacent  narrow  belt  of  loess  steppe  with 
desert  vegetation,  the  utterly  barrcu  Pei-shan 
'Gobi'  stretches  its  stony  or  gravel  wastes. 

Corrections.  A.  3.  Omit  the  latitude 
observation  symbol  at   Oda-nor. 

J!.  1  In  the  environs  of  Lake  Barkul 
much  difficulty  was  experienced  in  distin- 
guishing real  marsh  areas  from  sandy  ground 
with  vegetation  under  temporary  inunda- 
tion. 

1).  '■>.  The  name  of  Ani-lam  near  ruins 
should  be  printed  red. 


42°  48'  44" 
43°    6'  33' 

43°  36'  29" 


The  surveyed  part  of  this  sheet  shows 
the  ground  along  the  eastern  portion  of  the 
desert  route  from  the  Lop  region  to  Tun- 
huang,  together  with  the  geographically  and 
archieologically  interesting  area  containing 
the  terminal  course  and  marsh  basin  of  the 
Su-lo-ho.  The  caravan  track  leading  from 
Tun-huang  to  the  southern  shore  of  the 
dried-up  Lop  sea  bed  was  followed  both  in 
1907  and  1914,  while  the  numerous  detailed 
surveys  to  the  north  and  south  of  it  were 
also  made  on  the  second  and  third  expedi- 
tions. 

In  compilation  the  several  traverses 
along  the  desert  track  were  fitted  upon  the 
positions  adopted  for  Miran  and  An-hsi.  The 
longitude  values  of  Besh-toghrak,  as  deriv- 
ed thus  from  the  route  from  Miran,  and  as 
obtained  from  the  traverse  from  Altmish- 
bulak  agreed  within  a  few  minutes.  The 
mean  adopted  between  them,  circ.  92;  46' 
40",  falls  short  by  only  two  minutes  of  the 
longitude  shown    in   Sheet   No.   70   of   the 


(SU-LO-HO  DELTA) 

1 906-08  map ;  but  account  must  be  taken 
also  of  the  correction,  already  referred  to 
under  Sheet  No.  30,  which  the  reconsider- 
ation of  the  triangulation  of  1913  indicates 
for  the  position  of  Miran.  Owing  to  pro- 
longed explorations  along  the  ancient 
Chiuese  Limes,  comparatively  numerous  lati- 
tude observations  were  available  for  the 
ground  near  the  terminal  course  of  the 
Su-lo-ho. 

In  view  of  the  special  geographical 
interest  which,  as  stated  above,  pp.  30  sq., 
attaches  to  the  well-defined  valley  stretching 
down  from  near  Besh-toghrak  to  the  eastern- 
most bay-like  extension  of  the  dried-up  Lop 
sea  bed,  a  line  of  exact  levelling  was  carried 
from  a  point  north  of  Kum-kuduk,  marked 
by  C.  xcvin  (Sheet  No.  32.  D.  4),  to  the 
western  edge  of  the  ancient  lacustrine  basin 
showing  strings  of  Mesas  and  wet  sand  to 
the  east  of  Besh-toghrak  (B.  3).  The 
heights  shown  along  this  line  of  levelling 
against  Camps   xcvm — en,    as  well   as  the 
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height  2,391  for  the  western  edge  of  that 
basin,  are  derived  from  this  levelling  oper- 
ation. The  height  of  Besh-toghrak  (2,340), 
obtained  as  the  mean  of  several  observations, 
was  accepted  as  datum  point.  -""  The  record 
of  levels,  as  shown  in  Appendix  C,  proves  a 
continuously  descending  slope  from  t he  an- 
cient lacustrine  basin  to  the  dried-up  Lop 
seabed. 

A  descriptive  account  of  the  ground 
along  the  caravan  track,  as  seen  on  my  first 
passage,  is  given  in  Desert  Cathay,  i.  pp.  525 
sqq.;  ii.  pp.  1  sqq..  and  a  summary  of  its 
characteristic  features  in  Seruidia,  ii.  pp. 
5-19  sqq.jcf.  also  Geot/r.  Journal,  1910,  xlviii. 
pp.  129  sq.  The  topography  of  the  ground 
south  of  the  Su-lo-Iio,  along  the  ancient 
Chinese  border  line  or  Limes  (C,D.4),  and  of 
that  on  its  western  Hank  which  the  terminal 
marsh  basin  of  the  Su-lo-ho  served  to  protect 
(C.4),  has  been  touched  upon  passim  in  the 
account  given  of  my  fruitful  archaeological 
explorations  on  this  Limes  portion,  in  Desert 
Cat luii/,  ii.  pp.  92-158.  The  physical  cha- 
racter and  historical  topography  of  the 
ground  along  the  several  sections  of  the 
Limes  has  been  discussed  in  the  detailed 
record  of  those  explorations,  iu  Serindia,  ii. 
Chapters  xvii-xix  ;  see  in  particular  pp.  633 
sqq.,  656  sq.,  662  sqq.,  693  sqq.,  705  sqq. 
There  frequent  reference  has  been  also  made 
to  the  evidence  furnished  by  the  ancient 
remains  and  records  regarding  the  physical 
conditions,  water  levels,  etc.,  prevailing  here 
during  the  first  centuries  before  and  after 
Christ. 

Though  limited  in  extent  and  fairly 
uniform  in  character,  the  surveyed  area  of 
this  sheet  possesses  special  geographical 
interest.  It  comprises  the  wide  trough  of 
the  terminal  course  of  the  Su-lo-ho,  separat- 
ing the  southernmost  Kuruk-tagh  from  the 
gravel  glacis  of  the  easternmost  Altin-tagh. 

Astronomically  observed  latitudes. 
1906-08.  Besh-toghrak,  Camp  152  (at  well ; 
Toghrak-bulak,  Camp  154  (on  left 


To  the  north  of  the  marshy  depression  (B.C. 
4)  in  which  the  present  bed  of  the  river  ends, 
we  have  other  branches,  now  dry,  of  an 
ancient  delta  descending  into  an  earlier  termi- 
nal basin ;  the  lacustrine  character  of  this 
is  clearly  marked  by  its  strings  of  Mesas.  21 

Immediately  to  tho  west  of  this  basin, 
the  '  Su-lo-ho  trough'  is  continued  in  the 
previously  mentioned  valley  leading  down 
from  Besh-toghrak  to  the  eastern  bay  of  the 
dried-up  Lop  sea  bed.  There  is  evidence 
supporting  the  belief  that  through  this  nor- 
thern basin  the  Su-lo-ho  drainage  reached 
the  ancient  Lop  sea  until  a  recent  geologi- 
cal period.  ~  It  is  probable  also  that  perco- 
lation from  it,  even  within  historical  times, 
helped  to  facilitate  the  use  of  the  Besh- 
toghrak  valley  for  the  early  Chinese  route 
towards  Lou-Ian.  It  certainly  accounts  for 
the  desert  vegetation  to  be  found  today  in 
this  valley,  notwithstanding  the  utter  bar- 
renness of  the  Kuruk-tagh  on  one  side  of  it, 
and  of  the  high  ridges  of  drift-sand  on  the 
other. 

Along  the  Su-lo-ho  course  and  the  line 
of  spring-fed  marshes  which  accompany  it, 
such  vegetation  is  abundant.  But  the  con- 
figuration of  the  ground  precludes  irrigation, 
and  the  evidence  of  the  plentiful  documents 
recovered  from  the  ruined  watch-stations  of 
the  Limes  makes  it  certain  that  already  in 
ancient  times  no  cultivation  existed  along 
this  desolate  border-line. 

Corrections.  A.  4.  B,.  B.  Lai  Singh's 
Camps  50  and  51  of  1913  should  be  shown 
circ.  6  miles  S.W.  of  Kosh-kuduk  and  circ. 
7  miles  S.W.  of  Yantak-tuduk,  respectively. 
Against  Camp  50  of  1913  should  be  added 
the    height   2,500. 

C.  4.  The  height  of  Toghrak-bulak 
should  be  corrected  into  2,837  (see  Appendix 
B). 


B.  4) 

bank  of  river  bed  ;  C.  4) 


40°  29'  41" 
40°  19'  35" 


30'  It  must,  however,  be  noted  that  the  mercurial 
barometer  observation  taken  in  1913  indicated  for 
Besh-toghrak  a  height  of  2,010.  ft.  only ;  cf.  below 
Appendix  B. 

31  Exactly  corresponding  strings  of  Mesas  are 
found  at  the  end  of  the  narrow  plateau-tongues  jut- 
ting out  into  the  actual  terminal  basin  of  the  Su-lo-ho 
(C.  4),  as  correctly  shown  in  the  'Detailed  Map  of 
the  ancient  Chinese  Limes ',  3  miles  to  1  inch,  in  Plan 


33  of  Serindia.  vol.   iii. 

I  regret  that  the  representation  of  this  feature, 
characteristic  also  of  other  lacustrine  basins  along  the 
Su-lo-ho,  e.  //.,  the  Khara-n6r  aud  the  lagoons  below 
it  (Sheet  No.  38.  A.  4),  has  been  omitted  in  the  small- 
scale  map.  The  origin  of  these  Mesas  has  been  ex- 
plained in  Serindia,  ii.  pp.  576,  589,  642. 

32  See  Serindia,  ii.  pp.  561  sq. 


Chap.  IV] 


NOTES  ON  SHEET  No.  35 


93 


Camp     172,    Su-]o-ho    terminal   basin     (at   spring,   S.    of   ruin 

T.  vi.  b;  C.  4)        ...                       ...                       ...                      ...  10°    8'  10" 

1913-15.  Camp  16,  Chong-kiil  fat  springs,  S.  of  lake,  W.  of  ruin  T.  xi ;  I).  4)  40°  19'  59" 

Camp  51,  S.W.  of  Yantak-kuduk  (at  well,  same  as  C.  150  ;  A.  4)  40°  IS'  25" 

Su-lo-ho  basin,  U  miles  S.W.  of  Camp  102  (east  of   sand-ridge;  B.4)  10°  13'  14" 

Toghrak-bulak,  Cam))  103  (above  left,  bank  of  river  bed;  C.  4)     ...  40°  19'  26" 

NOTES  ON  SHEET  No.  3G  (KHANAMBAL  OR  AN'AMBAR) 


The  outermost  ranges  of  the  Altin-tagh 
and  their  glacis  towards  the  Su-lo-ho  termi- 
nal basin,  shown  in  this  sheet,  were  surveyed 
mainlv  from"  the  layh-yid  or  'hill  route' 
connecting  Tun-huang  with  the  Lop  region 
and  already  mentioned  above  (Sheet  No.  33). 
This  was  followed  by  Rai  Ram  Singh  in 
1907  and  again  by  R.  B.  La!  Singh  in  1913. 
The  belt  of  high  sand-ridges  fringing  the 
southern  edge  of  the  glacis  was  reached  by 
reconnaissances  from  the  termination  of  the 
ancient  Chinese  Limn  in  1907.  The  tra- 
verses along  the  'hill  route'  have  been 
adjusted  on  the  positions  adopted  for  Miran 
and   Nan-hu    (Sheet  No.  39).      The   obser- 

Astronomicailji  obscrred  lahfudrs. 
1913-15.  Khanambal,  Camp  39  (  north    bank  of  river-bed  ;  C.  2  i 
Su-mu-t'ou,  Camp  42  (N.  end  of  cultivation;  D.  1  ) 

NOTES  ON  SHEET  No.  37  (KARLIK-TaGH) 


vations  of  1913  at  Khanambal  (C.  2)  and 
Su-mu-t'ou  (T).l)  have  proved  the  latitudes 
shown  for  these  places  in  Sheet  No.  75  of 
the  Serimlia  map  as  correct  within  about 
a  minute. 

References  regarding  the  historical 
topography  of  the  'hill  route'  have  been  given 
in  the  Notes  on  Sheet,  No.  33.  The  range 
along  which  it  leads  is  exceedingly  barren 
also  in  this  section  ;  but  some  modest  graz- 
ing is  found  at  Khanambal,  a  winter 
camping  ground  of  Mongols,  and  at  Khalas- 
tai,  while  a  little  patch  of  cultivation  exists 
at  Su-mu-t'ou,  occupied  by  a  eotiple  of 
Chinese  families. 


39°  15'  36" 
39°  49'  32" 


This  sheet  shows  the  surveys  made  along 
the  Karlik-tagh,  the  eastern  extremity  of 
the  T'ien-shan  range,  and  those  carried  to- 
wards it  from  the  south-west  across  the 
northernmost  Pei-shan  desert.  With  the 
exception  of  the  caravan  road  from  An-hsi 
to  Hami  and  some  routes  in  1907  on  the 
southern  slopes  of  the  snowy  portion  of  the 
Karlik-tagh,  all  belong  to  the  third  expedi- 
tion. 

The  positions  accepted  for  Barkul,  Hami, 
An-hsi  and  Su-ohou  in  adjoining  sheets  have 
served  for  the  adjustment  of  the  several 
traverses,  besides  the  latitude  observations 
noted  below.  For  two  points  on  the  Hami— 
An-hsi  caravan  road  latitude  and  chronomet- 
rically  obtained  longitude  values  of  other 
travellers  are  available  for  control.  Dr. 
Vaillant's     position     of    Yen-tun     (A.  4), 

23  See  Dr.  Hassenstein's  map  (1 :  500,000)  in 
Fntterer,  Qeographische  Slcizze  der  Wiiste  Gobi,  Peter- 
mann's  Mittheilun^en,  Ergiinzangsheft  So.  189 
(1902).  Prof.  F.  's  Utun-oszii  corresponds  to  77'u- 
1'ung-wo-tzu  (C.  4),  while  his  Utunda-tsckuan,  where 
hie  route  diverged  to  the  sonth,  lies  probably   in  tbe 


42°  21',6  lat.,  94°  4',9  long.,  agrees  closely 
in  latitude  with  that  shown  in  the  map, 
while  his  longitude  is  about  2  minutes  less 
than  on  the  map.  At  K'u-shui  ( B.  4  )  Mr. 
dementi's  observed  latitude  is  the  same,  but 
his  longitude  value,  94°  26'  25",  is  exceeded 
by  fully  8  minutes  on  the  map ;  this  differ- 
ence conforms  to  that  already  noted  as 
regards  Hami  (  see  sub  Sheet  No.  34  ). 

It  is  satisfactory  to  note  that  M.  Mu- 
hammad Yakub's  traverse  from  Ming-shui 
(  No.  40.  A.  1 )  to  Tash-bulak  (A.  3)  shows 
between  his  Camps  ci.xi  and  cr.xiv  very  close 
agreement  with  the  careful  route  survey 
carried  by  Professor  K.  Fntterer  over  the 
same  ground. 2S 

The  approximate  snow-line  shown  on 
the  12,000  ft.  contour  is  necessarily  con- 
jectural, the   range   having   been    surveyed 

same  depression  as  Mu-t'on-ching  (I>.  4),  hnt  6ome 
litr.'e  distance  to  the  sooth. 

I  may  note  that  the  Chinese  local  names  which 
Mnhammad  Yakub  heard  from  hi?  goide  along  thii 
ronte  conld  not  be  checked  from  anv  record  in 
Chinese  characters. 


IU 
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both  in  1£07  »nd  1914  after  fresh  snow-fall 
in  October. 

The  historical  topography  of  the  Chinese 
'  highroad  '  from  An-hsi  to  Hami  has  been 
discussed  by  me  in  Srriudia,  iii.  pp.  1111 
sqq.,  and  also  in  connection  with  the  ad- 
venturous desert  crossing  of  Hsuan-tsang 
(  a.  i>.  031  ).  The  record  of  this  in  the 
pilgrim's  Life  throws  interesting  light  ou 
the  physical  features  of  the  forbidding  'Gobi' 
totheS.E.  of  Yen-tun;  cf.  iieoyrtipli.  Journal , 
November  1919,  pp.  2/3  sipj.  For  a  brief 
account  of  the  route  followed  iu  191+  from 
Mao-mei  to  the  northern  slopes  of  the 
Karlik-tagh,  cf.  G'euyraj)//.  Journal,  xlviii. 
pp.  200  s<j. 

Here  iu  its  easternmost  portion  the 
T'leu-shau,  as  elsewhere  along  its  far- 
Hung  line,  forms  a  great  geographical  divide. 
To  the  north  of  that  part  of  the  range  which 
raises  its  crest  above  the  line  of  perpetual 
snow  and  which  is  appropriately  known  as 
Karlik-tdy/i,  '  the  Snowy  Mountains ',  we 
find  plateau-like  ground  (A.  2),  typical  of 
Dzungaria,  with  abundant  grazing  and  water 
more  than  sufficient  for  the  limited  area 
actually  under  cultivation.  But  eastwards 
where  the  range  steadily  falls  in  height, 
ultimately  to  merge  in  the  plains  of  Mon- 
golia, the  character  of  its  northern  slope 
rapidly  changes  and  the  wide  amphitheatre 
of  piedmont  gravel  surrounding  the  small 
village  of  Bai  (C.  2)  is  as  arid  as  any  '  Sai ' 
of  the  K'uu-lun. 

Astronomically  observed  latitudes. 
1900-08.  K'u-shui,  (Jamp  248  (south  of  station;  B.  4) 
IU  13-15.  (Jhin-erh-ch'uan,  Camp  215  (to  W.  of  springs ;  D.  4  ) 
Bai,  Camp  220  (  near  Beg's  house,  by  stream ;  C.  2  ) 

NOTES  ON  SHEET  No.  38  (TUN-HUANG,  AN-HSI) 


The  southern  slope  of  the  Karlik-tngh 
is  extremely  barren  throughout,  and  only 
where  subsoil  drainage  from  the  snows  is 
available  for  the  irrigation  of  naturally 
fertile  loess  beds  at  the  top  of  the  gravel 
glacis,  is  permanent  occupation  possible,  as 
marked  by  the  string  of  small  oases  from 
Khotun-tam  to  Tfish-bulak. 

The  southern  glacis  of  the  T'ien-shan 
sinks  down  to  a  trough-like  depression  which 
is  clearly  marked  from  Chin-erh-ch'uan 
(D. 4)  down  to  Yen-tun  on  the  An-hsi-Hfimi 
road  (A.  1)  and  probably  extends  for  some 
distance  beyond  to  the  south-west.  This 
depression,  not  unlike  that  of  the  Su-lo-ho 
but  without  running  water  throughout,  di- 
vides the  T'ien-shan  glacis  from  the  desert 
uplands  of  the  Pei-shan.  The  northern- 
most range  of  the  latter  projects  into  the 
south-eastern  corner  of  this  sheet  and  is 
crossed  by  the  Shuang-ch'iian-tzu  pass  (D.  4). 
The  absolutely  bare  glacis  of  the  same  desert 
range  is  crossed  further  west  by  the  very 
exposed  and  much  dreaded  portion  of  the 
caravan  road  between  K'u-shui  and  Yen-tun 
(A,B.  4). 

Corrections.  B.  3.  The  road-line  west  of 
C.  clxiv  should  be  marked  as  leading  to 
Hami. 

D.  4.  A  vegetation  area  with  spring 
should  be  shown  8  miles  S.  E.  of  Pan-tzu- 
ch'iian,  with  a  route  diverging  to  the  south. 

A  pass  symbol  to  be  added  against 
Shuang-ch'iian-tzu  pass. 


42°  2' 
42°  28' 
43°  ]  3' 


50" 

58" 

G" 


The  greater  portion  of  this  sheet,  in  the 
noith,  comprises  the  desert  ranges  and  pla- 
teaus of  the  l'ei-shan.  Here  the  survey  was 
couhned  to  the  ground  along  the  Chinese 
cart  road  leading  from  An-shi  to  Hami  and 
followed  in  1U07  ;  only  in  the  north-eastern 
corner  and  in  the  south-west  were  hill 
features  observed  from  routes  of  the  third 
journey.  The  southern  part  of  the  sheet 
shows  the  wide  trough-like  valley  of  the 
lower  Su-lo-ho  course,  together  with  the 
foot-hills  of  the  westernmost  Nan-shan  range. 
This  ground,  owing  to  the  archaeological  and 
historical  interest  of  the  remains  I    was  able 


to  trace  of  the  ancient  Chinese  border-line 
along  the  Su-lo-ho  course,  was  surveyed  on 
numerous  routes  both  in  1907  and  1914. 

The  various  traverses  were  adjusted  on 
the  position  adopted  for  An-hsi  (D.3).  The 
observed  latitude  is  40°  31'  38".  The  longi- 
tude 95°  57'  was  derived  from  the  closely 
concordant  results  of  the  three  traverses 
brought  in  1914  from  the  side  of  Tun-huang 
(or  Sha-chou  ;  B.  4).  This  longitude  showed 
a  difference  of  only  one  minute  from  the 
value  assigned  to  An-hsi  in  Sheet  No.  81  of 
the  1906-08  Map  and  was  hence  finally 
accepted.     But   inasmuch   as   the  longitude 


Chap.  IV] 


NOTKS  ON  SHEET  No.  38 


shown  for  Tun-huang,  94°  47',  is  itsolf 
affeeted  by  the  erroneous  adjustment  of 
R.  B.  Lai  Singh's  triangulation  which,  as 
explained  above  under  Sheet  No.  30,  brought 
the  easternmost  triangulated  point  on  the 
Miran-Tun-huang  route  by  5'  10"  too  far 
to  the  east,  it  is  possible  that  the  longitude 
value  adopted  for  An-hsi  is  also  somewhat 
overestimated.  This  suspicion  is  borne 
out  by  Mr.  Clementi's  clironometric  longi- 
tude value  for  An-hsi,  which  is  i)5°  47'  20  ti", 
and  by  Dr.  Vaillant's  values  for  Tun-huang 
and  Hung-liu-yiian  (D.  2),  N.W.  of  An-hsi, 
each  derived  from  observation  of  two  lunar 
occultations.  These  are  94°  36', 5  and  95° 
23',7  against  ci  re.  9-1°  47'  and95J33'  re- 
spectively in  our  sheet.  "' 

Roborovsky 's  observations  at  Tun-huang 
(Sha-chou),  based  on  clironometric  values 
and  taken  with  special  care,  indicate  for  his 
station  (a  short  distance  from  the  town  and 
almost  due  N.  of  it)  the  longitude  of  94° 
4'i'  24".  '■'"  This  agrees  very  closely  with 
the  position  derived  from  our  surveys  and 
shown  in  this  sheet,  9  4°  47',  if  allowance  is 
made  for  the  correction  of  -  5'  10"  which,  as 
iust  mentioned,  has  to  be  made  in  the  longi- 
tude of  the  easternmost  triangulated  point 
near  the  Miran-Tun-huang  route. 

It  deserves  to  be  further  noted  that  the 
plotting  of  available  traverses  from  the  Tibet 
side  brings  An-hsi  to  a  longitude  of  about 
95°  52',  and  that  the  Russian  Trans-frontier 
map  shows  one  of  approximately  95°  58'. 
The  various  routes  radiating  from  Tun-huang 
and  An-hsi  are  controlled  by  the  compara- 
tively large  number  of  latitude  observations 
recorded  below. 

Regarding  the  historical  topography  of 
the  An-hsi-Hami  'highroad',  see  the  re- 
ferences given  above  for  Sheet  No.  37.  The 
geographical  features  of  the  lower  Su-lo-ho 
basin  have  been  fully  discussed  in  Serindia, 
ii.  pp.  578  sqq.,  with  special  reference  to  the 
natural  line  of  defence  offered  by  the  Su-lo- 
ho  for  the  earliest  Chinese  road  into  the 
Tarim    basin   past   Lou-Ian.     There,  too,  I 


have  indicated  the  importance  of  the  large 
oasis  of  Tun-huang  with  regard  to  this  road 
and  tho  irrigation  facilities  it  derives  from 
its  situation  on  the  alluvial  fan  of  the  Tang- 
ho,  the  largest  tributary  of  the  Su-lo-ho. 

For  descriptions  of  the  desert  belt,  both 
marsh-edged  and  gravel  'Sai',  extending 
along  the  Su-lo-ho  from  the  Khara-nor  lake 
towards  the  cultivated  area  of  An-hsi,  and 
followed  by  the  line  of  the  ancient  Chinese 
JAmes,  see  Dfitrrl  Citlliii)/,  ii.  pp.  f>  sqq.,  40 
sqq.,  131  sqq.;  for  the  oases  of  Tun-huang 
and  An-hsi,  and  the  important  sacred  site  of 
the  'Thousand  Buddhas'  near  the  former,  see 
ibid,  ii.  pp.  10  sqq.,  159  sqq.,  235  sqq.  The 
topography  and  remains  of  the  hiimt  sec- 
tions falling  within  this  sheet  are  treated  in 
Smndia,  ii.  pp.  585  sqq.,  717  sqq.;  iii.  pp. 
108'J  sqq. 

Within  the  area  of  t lie  sheet  we  distin- 
guish three  well-marked  zones.  In  the  north 
the  surveyed  route  towards  Hami,  first  opened 
by  the  Chinese  in  a.d.  73  and  since  then  a 
main  line  for  China's  Central-Asian  expan- 
sion, crosses  in  succession  the  much-decayed 
hill  ranges  of  the  Central  Pei-shan.  Those 
shown  on  the  map  between  the  stations  Sha- 
eh'uan-tzu  (B.l)  and  Pi-ting-tzu  (D.3)  are 
manifestly  connected  with  the  five  Pei-shan 
ranges  distinguished  by  Professor  Futterer's 
very  careful  topographical  and  geological 
survey  alon»_r  his  more  easterly  route  from 
near  Mu-t'ou-ehing  (No.  37.  D.  4)  to  near 
the  Su-lo-ho  bend  (No.  40.B.4).  25  On  both 
routes  water  and  scanty  grazing  can  be  found 
only  in  a  few  isolated  depressions  of  the 
broad  desert  valleys  separating  those  ranges. 

The  low  southernmost  range  of  the  Pei- 
shan  towards  the  west  seems  to  merge  in  an 
outlier  of  the  Kuruk-tagh  (A,B.3).  Be- 
tween it  and  the  foothills  of  the  Nan-shan  in 
the  south  extends  the  trough  of  the  lower 
Su-lo-ho  valley.  The  portion  lying  to  the 
west  of  Tun-huang  entirely  shares  the  cha- 
racter of  the  delta  and  terminal  basin  of  the 
Su-lo-ho,  as  shown  in  Sheet  No.  35.  C.D.4. 

The  abundant  supply  of  water  provided 


■■'  Cf.  La  OeoQi-a/j/iie,  xxxv  (1921).  p.  -HIS.  The 
uncertainty  inherent  to  all  astronomical  longitude 
observations  under  ordinary  travel  conditions  is  illus- 
trated by  the  fact  that  the  same  observer's  list  shows 
for  Ch'ion-fo-tuug  (B.4)  a  longitude  of  it5°  (V  which  is 
quite  irreconcilable  with  the  position  of  this  place 
relative  to  Tun-huang,  the  longitude  difference  indi- 
cated being  at  least  16',  if  ndt  more,  in  excess  of  the 


real  one. 

24'  bee  Scientific  Results  of  Roborovsky's  Expedi- 
tion (Russian),  Astronomical  Observations,  p.  7;  also 
his  map,  scale  20  versts  to  1  inch. 

:3  See  Futterer,  Qeograph.  Skizze  der  Wuste 
Gobi,  in  Petermann's  Mittbeilungen,  Erganzungsheft 
No   139,  pp.  11-22  and  map. 
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by  Hie  Tang-ho  for  irrigation  on  its  alluvial 
fan  accounts  for  the  fertile  oasis  of  Tun- 
huang.  The  local  resources  of  this  western- 
most ontpost  of  China  proper  were  of  special 
importance  during  the  early  period  when  the 
Lop  desert  route,  protected  in  part  by  the 
Tun-huang  l.imes,  served  as  the  chief  line  of 
traffic  into  Central  Asia.  East  of  Tun-huang 
the  flat  bottom  of  the  Su-lo-ho  valley 
narrows,  and  at  the  starting  point  of  the 
Hami  road  it  i  occupied  for  the  most  part 
by  the  cultivation  of  An-hsi,  the  ancient 
Kiia-e/ion.  The  facilities  here  for  irrigation 
by  the  Su-lo-ho  are  limited,  and  thus  are 
also  the  extent  and  economic  importance  of 
the  oasis. 

Finally  in  the  south  extend  the  utterly 
barren   foothills    of    the    Nan-shan.       The 


outermost  chain,  immediately  south  of 
Tun-huang,  is  completely  overlain  by  high 
ridges  of  drift-sand  which  have  given  the 
town  its  later  name  of  Shn-ehon,  'the  City 
of  Sands'.  Behind  this  outer  hill-chain  a 
wide  jilatean,  mostly  bare  gravel  waste, 
slopes  up  towards  the  well-defined  second 
low  range  (D.  4)  within  which  lies  the  small 
oasis  of  Tung-pa-t'u.  The  T'a-shih  river 
coming  from  the  snowy  range  further  south 
has  cut  its  way  through  both  outer  chains  in 
deep  narrow  gorges. 

Corrections.  A.  1.  Add  ancient  wall- 
line  between  towers  T.  xxn  b  and  T.  xxne 
and  eastwards  to  lake-shore. 

B.  4.  Add  symbol  of  astronomical  la- 
titude station  at  Ch'ien-fo-tung'. 


Astronomically  observed  latitudes. 
1906-08.  Tun-huang  town.  Camp  159  (garden  about  )   mile  S.   of  South 

gate;  B.  4)  ...  ...  ...  ...         40°    8'    9" 

Ruined  watch-tower,  T.  xxvin,  ancient  limes,  CamplG4  (C.  4)...  40°  25'  45" 

Ch'ien-fo-tung,  Camp  178  (  monks'  quarters  near  S.  end  of  caves; 

see  Serindia,  iii.  Plan  42;  B.  4)     ...  40'    2'  37" 

Kua-chou-k'ou,  Camp  181  (  near  station ;  D.  4 )      ...  ...         40°  22'     7" 

An-hsi,   Camp  182   (house   near  temple  circ.  1  mile  SAY.  of  West 

gate;  D.  3)  ...  ...  ...  40°  31' 38" 

Ma-lien-ching-tzu,  Camp  245  (  near  rest-house  ;   C.  1  )  41°  33'  40" 

1913-15.  Camp  107,  about  9  miles  to  E.  of  camp  (B.  3)        ...  ...  40°  32' 49" 

Tun-huang   town,   Camp   110   (garden   about   i   mile  outside  E. 
gate;  B.  4)  ...  ...  ...  ...  40°    8'  55" 

An-hsi,  Camp  120  ( temple  circ.  1  mile  SAY.  of  West  gate ;  D.  3  )         40°  31'  50" 

NOTES  ON  SHEET  No.  39   (NAN-HU) 


The  surveyed  area  of  this  sheet  shows 
a  portion  of  the  extreme  western  end  of  the 
Nan-shan  system  and  possibly  its  junction 
with  the  Altin-tiigh.  Of  the  morphological 
connection  between  the  two  I  am  unable  to 
form  any  definite  view.  The  ground  around 
the  small  oasis  of  Nan-hu  ( A.  1  )  was  ex- 
plored by  me  in  1907  and  the  high  plateau 
above  Shih-pao-ch'eng  (  D.  1 )  visited  in  the 
same  year.  The  survey  of  the  intermediate 
area  was  made  by  R.  B.  Lai  Singh  in  1914. 

A  description  of  the  Nan-hu  oasis,  which 
is  of  some  antiquarian  and  historical  interest 
as  marking  the  position  of  the  '  Yang  bar- 
rier' of  the  ancient  Chinese  border-line,  is 
given  in  Desert  Cathay,  ii.  pp.  71  sqq.  The 
historical  topography  and  physical  features 
of  this  ground  have  been  fully  treated  in 
Serindia,  ii.  pp.  Gil  sqq. 


The  positions  adopted  for  Tun-huang 
and  An-hsi  in  Sheet  No.  38  and  the  adjusted 
traverse  of  the  tuc/h-yot  from  Milan  to  the 
former  place  served  as  a  basis  for  the  compi- 
lation of  the  plane-table  work.  Besides  the 
observed  latitude  of  Nan-hu,  the  astronomi- 
cal values  for  Ch'ien-fo-tung  (  No.  38.  B.  4  ) 
and  Shih-pao-ch'eng  (No.  41.  A.  1  ),  places 
falling  just  outside  this  sheet,  offered  a  useful 
check. 

The  deep-cut,  and  for  a  considerable 
distance  wholly  inaccessible,  valley  of  the 
Tang-ho  or  Tun-huang  river  divides  the  sur- 
veyed area  into  two  portions,  both  closely 
allied  in  character.  In  the  western  one  the 
great  gravel  glacis  holds  a  basin  with  fertile 
loess  soil,  and  irrigation  supplied  mainlj"  by 
subsoil  drainage  permits  limited  cultivation 
here    under    conditions    closelv    resembling 
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those  of  the  small  oases  below  the  glacis  of 
the  K'un-lun  cast  of  Khotan.  20  To  the 
west  and  south  of  Nan-hu,  the  gravel  glacis 
and  the  low  ridges  emerging  from  it  are  often 
overrun  by  dunes  of  considerable  height. 
Further  to  the  gouf.li  rise  two  successive 
ranges  which,  as  Sheet  No.  30  shows,  are 
continued  westwards. 

In  the  eastern  portion  we  can  distin- 
guish three  chains  of  which  the  southern- 
most and  highest  forms  the  outer  rim  as  it 
were  of  the  mountain  wall  containing  the 
region  occupied  by  the  drainageless  plateaus 
of  Makhai  and  Tsaidam.  In  the  east  (D.  1) 
this  chain  is  joined  by  another  which,  though 
lower,  has  its  distinct  continuation  eastwards 
to  the   middle   course   of  the    Su-lo-ho  and 

Astronomically  observed  laliluile. 
1906-08.  Nan-hu,  Camp  168  (central  hamlet, 


beyond  among  the  Central  Nan-slian  ranges. 

Elsewhere,  the  southernmost  chain  sinks 
down  with  uniformly  gentle  slopes  of  detri- 
tus and  gravel  to  the  outer  chain  of  dune- 
covered  foothills  south  of  Tun-liuang  (I5,C.l). 
Without  having  seen  the  ground  myself  I 
am  unable  to  judge  whether  on  this  inter- 
vening wide  plateau  indications  can  be  traced 
of  the  second  outer  chain,  that  of  Tung-pa- 
t'u  (  No.  38.  D.  4  )  and  Ch'iao-tzu  (No.  40. 
A.  4  ),  buried  among  the  huge  accumulations 
of  detritus.  Throughout  the  westernmost 
Nan-shan  far-advanced  decomposition  is  a 
very  striking  feature. 

Correction.  In  the  'Index  to  adjoin- 
ing sheets',  Sheet  Nos.  41  and  42  should 
read  40  and  41  respectively. 


fields  west  of  'Yar';  A.l) 


39°  54'  39" 


NOTES  ON  SHEET  No.  40  (YU-MEN-IISIEN) 


The  area  comprised  in  this  sheet  divides 
itself  like  that  of  Sheet  No.  38,  of  which  it 
forms  the  eastward  continuation,  into  two 
well-defined  zones.  The  northern  and  much 
larger  one,  surveyed  in  1914  on  a  single  and 
previously  unexplored  route,  is  occupied  by 
the  desert  ranges  and  plateau-like  valleys  of 
the  Pei-shan.  In  the  south  extends  the 
eastern  portion  of  the  lower  Su-lo-ho  valley 
and  the  adjoining  depression  of-  Hua-hai-tzu. 
The  former  is  flanked  on  the  south  by  the 
outermost  hill  chains  of  the  Nan-shan  and 
the  latter  by  the  end  of  a  hill-range  continu- 
ing north-westwards  of  Su-chou. 

This  southern  zone  was  surveyed  from 
different  routes  of  both  the  second  and  third 
journeys.  The  plane-table  work  in  this  sheet 
is  adjusted  for  the  routes  in  the  southern 
zone  on  the  positions  accepted  for  An-hsi 
and  Su-chou  (Sheets  Nos.  38,  43),  and  for 
the  route  in  the  northern  zone  on  those  of 
the  latter  place  and  Barkul  (Sheet  No.  3  !•). 
Observed  latitudes  available  for  six  points 
are  recorded  below. 

The  ground  shown  in  the  south-western 
corner  of  the  sheet  was  explored  by  me  in 
the  summer  of  1907  for  the  sake  of  the 
ruined  sites  near  Ch'iao-tzu  and  Wan-fo-hsia 
(  A.  5  )  and  is  described  in  Desert  Cathay,  ii. 
pp.  242  sqq.  The  historical  topography  of 
the  ground  along  the  ancient  highroad 
leading  from  Su-chou  past  the  oasis  of  Yii- 


men-hsien  to  An-hsi  (Kua-chou)  and  Tun- 
huang  is  discussed  in  Serintlia,  iii.  pp.  1099 
sq.,  1136  sqq. 

That  the  ancient  Chinese  Limes,  meant 
for  the  protection  of  this  great  line  of  com- 
munication, crossed  the  Su-lo-ho  at  the  ex- 
tremity of  the  Wang-sban-tzu  ridge  (A.  4) 
and  thence  lay  along  the  right  bank  of  the 
river  as  far  as  Shih-erh-tun,  near  its  southerly 
sharp  bend  (C.  5),  was  ascertained  by  me 
already  on  my  rapid  passage  of  1907.  But 
the  Limes  line  along  the  right  bank  of  the 
river  and  its  continuation  further  east  into 
the  Hua-hai-tzu  basin  was  surveyed  onlv  in 
1914;  cf.  Geograph.  Journal,  1916,  xlviii.  pp. 
194  tq.  For  brief  notes  on  the  desert 
journey  of  1914  across  the  Pei-shan,  see  lot. 
eit.  p.  200. 

The  wholly  unsurveyed  area  of  the 
Pei-shan,  traversedand  mapped  on  this  journey 
from  Mao-mei  (Sheet  No.  42.  D.  4)  to  the 
easternmost  end  of  the  T'ien-shan,  proved  to 
conform  closely  in  character  to  that  further 
west,  crossed  by  the  An-shi— Hami  'high- 
road' and  briefly  referred  to  in  the  Notes  on 
Sheet  No.  38.  The  detailed  description  of 
our  route  to  be  recorded  hereafter  will  furnish 
support  for  this  statement.  Here  it  must 
suffice  to  point  out  that  the  succession  of 
much-decayed  and  utterly  barren  ranges, 
striking  generally  from  east  to  west,  shown 
on  our  map   from  the  north   of  Ming-shui 


20  See  above  pp.  45,  74. 
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(A.  1)  to  the  south  of  Lo-t'o-ching  (I).  3), 
appears  to  correspond  in  position  anil  con- 
figuration to  the  first  four  ranges  of  the 
Pei-shan,  described  and  mapped  by  Professor 
Futterer  on  his  route  from  west  of  Ming- 
shui  to  the  Su-lo-ho  bend.  " 

Just  as  is  the  case  on  this  far  more 
westerly  route,  the  second  and  third  of  the 
ranges,  encountered  by  us  north  of  Camps 
'21:2  and  20!)  respectively  (B.  1,  C.  3),  showed 
the  highest  pass-levels,  but  without  any 
strikingly  great  elevations  above  either  pass.  -s 
Whereas,  however,  on  Prof .  Futterer's  route- 
line  the  wide  valleys  or  plateaus  separating 
the  ranges  all  seem  to  descend  gently  west- 
ward, those  crossed  by  our  route  invariably 
appeared  to  have  their  drainage  to  the  east 
or  north-east,  /./■.,  in  the  direction  of  the 
Etsin-gol  valley  and  basin.  The  chain  of 
low  hills  shown  on  our  map  extending  north 
of  the  Su-lo-ho  bend  and  the  Hua-hai-tzu 
depression,  and  an  easterly  continuation 
crossed  by  our  routes  from  Mao-mei  (Sheet 
No.  42.  B,  C.  3),  evidently  represent  the 
fifth  and  southernmost  Pei-shan  range. 

The  zone  in  the  southern  part  of  the 
sheet  shows  several  geographically  interest- 
ing features.  In  the  west  we  have  the  head 
of  the  lower  Su-lo-ho  valley,  below  the 
liver's  debouchure  from  the  mountains. 
Further  down  (A.  4)  its  bed  is  hemmed  in 
by  a  well-marked  defile  between  the  bold 
Wang-shan-tzu  ridge,  representing  the  east- 
ern extremity  of  the  outermost  Nan-shan 
chain  on  the  south,  and  a  flat  spur  of  the 
southernmost  Pei-shan  range  on   the   north. 

Into  the  basin-like  head  of  the  lower  Su- 
lo-ho  valley  thus  formed,  there  slopes  down 
the  almost  imperceptible  watershed,  dividing 
it  from  the  plateau  between  the  two  outer  hill 
chains  of  the  Nan-shan,  which  contains  the 
small  oases  of  T'a-shih  and  Ch'iao-tzu  (A.  5). 
The  latter  derives  its  irrigation  from  springs, 


and  the  existence  of  a  large  ruined  site  above 
these,  at  the  foot  of  a  gravel  glacis  sloping 
down  from  the  outer  Nan-shan  range  to  the 
south,  here  offers  clear  evidence  of  desicca- 
tion within  historical  times.  -"  Whether 
this  outer  range,  the  second  from  the  north, 
lias  a  traceable  continuation  eastward  on  the 
wide  gravel  glacis  sloping  up  towards  the 
Su-lo-ho  debouchure  remains  doubtful. 

The  oasis  of  Yu-men-hsien  (C.  5)  derives 
its  name  from  the  ancient  '  Jade  Gate ' 
(Yii-ii/eii)  of  the  Limes,  originally  situated 
in  Han  times  far  to  the  west  of  Tun-huang 
(  No.  35.  D.  4  ).  Its  cultivation  stretches 
down  to  the  neighbourhood  of  a  practically 
level  flat  of  scrubby,  and  in  parts  boggy, 
ground  dividing  the  Su-lo-ho  valley  from 
the  Hua-hai-tzu  depression  eastwards.  This 
peculiar  feature  accounts  for  the  curious 
bifurcation  previously  mentioned  by  which 
the  Su-lo-ho,  partly  through  irrigation 
channels  and  partly  through  inundation  in 
the  season  of  floods,  feeds  a  stream  flowing 
past  the  hamlets  of  Shih-erh-tun  and  Shih- 
tun  into  the  Hua-hai-tzu  basin.  30 

This  last  named  basin  (D.  5)  is  a  drain- 
ageless  area,  bordered  in  the  north  by  the 
foot  of  the  outermost  Pei-shan  range  and  in 
the  south  by  a  rugged  hill-chain  which 
trends  to  the  south-east  and  attains  its 
greatest  height  near  Chia-yii-kuan  west  of 
Su-chou  (  No.  43  A.  1  ).  The  relation  of 
this  hill-chain  to  the  Ala-shan  mountain 
system,  of  which  it  appears  like  an  extreme 
western  continuation,  must  remain  for  the 
present  doubtful.  Apart  from  the  stream 
below  Yii-men-hsien  there  drain  into  the 
Hua-hai-tzu  basin  the  rivers  of  Ch'ih-chin 
and  Po-yang-ho,  coming  from  the  Nan-shan 
and  cutting  through  the  hill  chain  just 
named  in  deep  gorges.  The  subsoil  drainage 
from  the  former  gathers  in  springs  below 
its  alluvial  fan  and  supplies  irrigation  to  the 


27  See  above  p.  95,  note  2o. 

18  See  Futterer,  loc.  cit.,  p.  17.  The  highest 
point  of  Futterer's  ronte,  reached  on  the  pass  of  his 
third  range  was  2,130  metres  or  6,988  feet.  This  cor- 
responds almost  exactly  to  the  elevation  of  oar 
pass,  7,010  feet,  across  the  Ma-tsnn-shan  (C.  3),  the 
third  range  from  the  north. 

"  Cf.  Seriadia,  iii.  pp.  1100  sqq. 

50  See  above  pp.  32,  60.  Prof.  Futterer's  above 
quoted  paper,  Oeograph.  Skizte  der  Wiiste  Gobi,  p.  24, 
mentions  that  the  Chinese  '  Wn-chang  Map  ',  dating 
from  the  17th  century,  shows  a  long-stretched  lake  or 
marsh  bed  to  the  north  of  the  Su-lo-ho  bend,  extend- 


ing also  for  a  considerable  distance  to  the  east.  This 
extensive  lake  has  continued  to  be  shown  in  modern 
maps,  though  its  existence  was  rightly  denied  by 
Russian  travellers. 

The  question  as  to  how  far  the  Chinese  carto- 
graphic representation  can  be  accounted  for  by  the 
boggy  ground  below  Yii-men-hsien  plus  the  basin  of 
Hua-hai-tzu  must  be  left  for  examination  elsewhere. 
The  line  followed  by  the  remains  of  the  ancient  Limes, 
which  i  traced  both  to  the  east  and  north-west  of 
Bhih-erh-ton,  makes  the  existence  here  of  an  exten- 
sive lake  during  or  6ince  Han  times  highly  improb- 
able. 
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at  Camp  180. 

0.   i>.      l'W  Hhih-trh-l'un  read  Hhih-trh- 
tnn. 


small  oasis  of  Hua-hai-tzu   or    Ying-p'an   in 
tlie  centre  of  the  basin. 

Corrections.  A.  f>.     Add    name    U'an-fo- 
/i.iia  in  red  against  symbols  of  cave  temples 

Aztroiiamteally  ohttrrml  latitudes. 
1906-08.  Ch'iao-tzu,  Camp  184  (  large  temple  within  S.W.  corner  of 
eircumvallation  ;  A.  5) 
Ch'ih-chin-se,  Camp  237  (  rest-house   near   ruined   temple  on   left 
river-bank  ;  D.  5)     ... 
1913-15.  Shih-erh-tun,  Camp  125  (in  hamlet  S.  of  stream;  C.  5) 
Lo-t'o-ehing,  Camp  208  (  near  spring;  D.  3  ) 
Tsagan-gulu,  Camp  21 1  (  near  spring  ;  B.  2  ) 
Ming-shui,  Camp  213  (at  well,  close  to  ruined  enclosure;  A.  1  )  .. 

NOTES  ON  SHEET  No.  41   (CH'ANG-MA) 


40°  19'  40" 

40°  5'  34" 
40s  28'  18* 
41°  10'  29" 
41°  47'  81" 
42'    2'    6" 


The  sheet  shows  the  mountain  area 
surveyed  from  the  foot  hills  of  the  Western 
Nan-shan  to  the  high  snowy  range  dividing 
the  upper  Su-lo-ho  valley  and  the  headwaters 
of  the  T'a-shih  river  from  the  plateaus  drain- 
ed by  the  sources  of  the  Tang-ho  or  Tun- 
huang  river.  All  the  work  here  shown  was 
done  in  1907.  The  plane-table  traverses 
have  been  adjusted  on  the  positions  accepted 
for  An-hsi  and  Su-chou  ;  for  the  correction 
to  which  the  longitude  of  the  former  place 
is  probably  subject,  see  Notes  on  Sheet  No. 
38.  Observed  latitudes  are  available  for 
three  points  in  this  sheet. 

For  a  brief  description  of  the  ground 
seen  between  the  headwaters  of  the  T'a-shih 
river  (A.  1)  and  the  T'u-ta-fan  pass  (D.  1), 
see  Desert  Cathay,  ii.  pp.  262  sqq.;  for  that 
of  the  ranges  on  either  side  of  the  upper 
Su-lo-ho  course  falling  within  the  S.E.  corner 
of  the  sheet,  cf.  ibid.  ii.  pp.  3!-'0  sq. 

Within  the  mountain  area  comprised  in 
this  sheet  may  be  sought  the  division  between 
the  Western  and  Central  Nan-shan.  But 
along  which  line  this  division  could  conve- 
niently be  placed  does  not  appear  clearly 
from  the  topographical  facts  observed  by  me. 
Except  for  one  important  distinction,  that 
of  climatic  conditions,  the  division  might  be 
treated  as  merely  conventional ;  for  the 
grouping  into  several  parallel  ranges  which 
is  characteristic  of  the  Central  Nan-shan  has 
its  close  counterpart  also  in  the  western  por- 
tion of  the  mountain  system. 

Whereas,  however,  all  these  ranges  in 
the  west,  almost  up  to  the  snow-covered 
slopes  of  the  southernmost  and  highest,  are 
extremely  arid,  a  distinct  change  to  the 
moister  climate   of   the  Central   Nan-shan 


was  observed  by  me  in  the  valley  leading  up 
to  the  T'u-ta-fan  pass  (D.  1).  From  there 
to  the  east  ample  vegetation,  found  even  in 
the  valleys  of  the  outermost  range  and  at 
comparatively  low  altitudes,  affords  evidence 
of  a  far  more  abundant  rain- and  snow-fall. 

No  such  signs  of  increased  humidity 
were  observed  by  me  on  crossing  the  Su-lo- 
ho  valley  near  Ch'ang-ma  (B.l).  In  the 
oasis  of  Ch'ang-ma,  lying  more  than  7,000 
feet  above  the  sea,  cultivation  depends  wholly 
on  irrigation  from  subsoil  drainage,  caught 
where  it  comes  to  the  surface  at  the  foot  of 
the  huge  gravel  glacis  descending  from  the 
high  snowy  range  to  the  south.  Further 
east,  however,  conditions  seem  less  arid  ;  for 
there  surface  drainage  from  the  outer  ranges 
is  available  for  the  small  patches  of  cultiva- 
tion found  on  the  plateau  (D.l)  between  the 
Nan-shan  foothills  and  the  chain  south  of 
the  Hua-hai-tzu  basin. 

The  climatic  difference  just  mentioned 
is  clearly  reflected  also  in  the  snow  line  level 
which  our  observations  made  in  July-August, 
1907,  indicated.  In  the  high  range  south 
of  Ch'ang-ma  it  seemed  to  lie  at  an  eleva- 
tion represented  by  an  approximate  contour 
line  of  17,250  feet,  whereas  further  east,  in 
the  ranges  sighted  from  the  T'u-ta-fan  (D.  1) 
and  on  our  way  to  the  Su-lo-ho  headwaters,  the 
snow-line  descended  distinctly  lower  and  has 
been  shown  accordingly  at  a  level  approx- 
imately corresponding  to  16,000  feet. 

As  already  noted,  the  disposal  into 
successive  parallel  ranges  which  is  peculiar 
to  the  Central  Nan-shan  continues  also  into 
this  sheet.  But  owing  to  the  absence  of 
well-marked  longitudinal  valleys  between 
them,  and  partly  also  in  consequence   of  the 
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gap  left  in  our  surveys  on  either  side  of  the 
middle  Su-lo-ho  course  (C,  D.  2,3),  the  exact 
connection  between  the  clearly  defined  Nan- 
shan  ranges  eastwards  (see  Sheet  No.  43) 
and  those  in  this  sheet  is  more  difficult  to 
trace.  This  question  of  morphological 
relationship  must  be  left  for  future  expert 
investigation.  I  may  however  record  the 
impressions  derived  from  what,  our  surveys 
in  the  outer  ranges  and  those  of  Roborovsky 
and  Kozloff  along  and  south  of  the  Su-lo-ho 
suggest. 

The  latter  surveys  made  it  appear  highly 
probable  that  the  high  snowy  range  in  the 
south,  called  by  Russian  explorers  after  the 
great  geologist,  the  late  Professor  Suess,  has 
its  continuation  in  the  big  range  south  of 
Ch'ang-ma  (A,B.1,2)  rising  to  peaks  above 
19,000  and  20,000  feet  and  crossed  by  the 
Ta-kung-ch'a  pass.  The  next  range  north- 
ward, called  after  the  Emperor  Alexander  III, 
may  well  be  connected  with  the  one  which 
our  route  from  the  T'a-shih  river  showed 
as  striking  with  an  approximately  west-east 
bearing  from  near  Shih-pao-ch'eng  (A.  1) ;  the 
conspicuous   massif    of    the   Erh-lung-shan 

Astronomically  observed  latitudes. 
1906-08.  Shih-pao-ch'eng,  Camp  188  (on  right  bank  of  river-bed,  half  a  mile 
N.  of  ruined  fort;  A.  1) 
Ch'ang-ma-pao-tzu,  Camp   193    (temple  near  west  wall  of  central 

village ;  B.  1) 
Ch'ing-ts'ao-an-tzu,  Camp  197  (near  temple;  D.  1) 

NOTES  ON  SHEET  No.  42 


south  of  Ch'ang-ma  (B.l)  might  be  taken 
for  a  link  in  the  chain.  The  To-lai-shan 
range  may  be  traced  in  the  succession  of 
high  peaks  our  sheet  shows  as  running  to- 
wards the  'Chu-chia-shan'  just  north-west  of 
Ch'ang-ma,  this  chain  itself  having  its  con- 
tinuation in  the  direction  of  the  low  but  very 
distinct  range  south  of  T'a-shih  and  Ch'iao- 
tzu  (No.  40.A.5).  Finally  it  is  tempting  to 
recognize  the  western  extremity  of  theRicht- 
hofen  Range,  the  northernmost  of  all,  in  the 
range  which  stretches  from  the  T'u-ta-fan 
pass  (D.l)  to  the  north-west,  the  Yao-mo- 
shan  and  Tung-yiieh-shan  (C.l)  being  among 
its  culminating  points,  and  the  Su-lo-ho 
debouchure  below  Ch'ang-ma  (No.  40. B. 5) 
breaking  through  it.  If  this  assumption  is 
justified  the  low  hill-chain  overlooking  the 
lower  Su-lo-ho  valley  from  Wang-shan-tzu 
(No.  40.A.5)  to  Tun-huang  might  well 
prove  the  last  western  outlier  of  the  same 
range. 

Addition.  A.  1.  The  name 
R.'  should  be  shown  in  blue  along 
bed  passing  Shih-pao-ch'eng. 


'  T'a-shih 
the  river- 


39°  49'    3" 


39"  51'  45" 

D.l)" 

39°  53'  35" 

(CHIN-T'A) 

The  area  surveyed  in  this  sheet  during 
the  spring  and  summer  of  1914  comprises 
the  south-eastern  extremity  of  the  Pei-shan, 
the  eastern  portion  of  the  Hua-hai-tzu  basin 
and  a  part  of  the  wide  trough  in  which  the 
rivers  of  Kan-chou  and  Su-ehou  (Pei-ta-ho) 
unite  to  form  the  Etsin-gol.  The  positions 
accepted  for  An-hsi  and  Su-chou  served  for 
the  adjustment  of  the  plane-table  work  in 
the  latter  two  sections,  while  the  traverse 
through  the  Pei-shan  was  plotted  upon  the 
two  terminal  points  of  Barkul  (No.  34.  B.l) 
and  Mao-mei  (D.  4).  For  the  latter  place 
a  latitude  observation  was  available,  the 
longitude  value  being  derived  from  the  mean 
of  two  independent  traverses  from   Su-chou. 

Historical  and  antiquarian  interest  is 
imparted  to  the  ground  in  the  south  by  the 
line  of  the  ancient  Chinese  Limes,  the  re- 
mains of  which  I  succeeded  in  tracing  from 


the  Hua-hai-tzu  basin  to  the  point  where  it 
crossed  the  Etsin-gol  below  the  northern 
end  of  Mao-mei  cultivation.  For  a  brief 
account  of  this  border-line  and  the  forbid- 
ding desert  ground  through  which  most  of  it 
was  constructed,  see  Geograp/i.  Journal,  1916, 
xlviii.  pp.  195  sq.  The  ground  at  and  be- 
yond the  oasis  of  Chin-t'a  (B,  C.  4)  which  I 
visited  in  1907  on  my  first  fruitless  search 
for  the  Limes  line  in  this  direction,  is  de- 
scribed in  Seriiidia,  iii.  p.  1134. 

The  south-eastern  portion  of  the  Pei- 
shan  shown  here  completely  shares  the 
character  of  the  utterly  barren  ranges  and 
plateaus  adjoining  to  the  north-west  and 
briefly  described  in  the  notes  on  Sheet  No. 
40.  The  fifth  and  southernmost  of  the 
Pei-shan  ranges  was  crossed  by  our  route 
south  of  the  coal  pits  of  Mou-wo  (B.  3). 
In    the    eastern    part    of    the   Hua-hai-tzu 
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basin  (A.  4)  the  appearance  of  belts  of  drift- 
sand  and  wind-eroded  clay  terraces,  features 
common  to  all  ancient  lacustrine  depressions 
further  west,  may  be  noted. 

A  stony  plateau  separates  this  basin  from 
the  ill-defined  valley  containing  the  end  of 
the  Pei-ta-ho  above  its  junction  with  the 
Kan-chou  river.  The  narrow  but  long- 
stretched  cultivation   areas   of   Chin-t'a   and 

Astronomically  observed  latitudes. 
1913-15.  Camp  130,  N.E.  edge  of  Hua-hai-tzu  basin  (A.  4) 

Mao-mei,  Camp  138   (temple  outside  S.E.  corner  of  town   walls; 

D.  4) 
Shuang-eh'eng-tzu,   Camp  139    (temple,    1  mile    north   of   village; 

D.4) 
Mou-wo,  Camp  204  (near  N.  coal  pits;  B.  3) 

NOTES  ON  SHEET  No.  43  (SU-CHOU) 


Mao-mei  share  the  physical  features  charac- 
teristic of  all  terminal  oases  in  the  Tarim 
basin.  Tho  high  dune  ridges  which  stretch 
parallel  to  the  Kan-chou  river  course  on  the 
east  (D.  4),  help  to  illustrate  this  similarity 
of  aspect  on  the  map. 

Corrections.     C.  4.    For  Vo-tun  (Camp 
235a)  read  T'on-tnn. 


40°  20'  58" 

40°  17'  49" 

40°  24'  50" 
40°  42'  40" 


The  surveys  recorded  in  this  sheet 
belong  for  the  most  part  to  the  second  ex- 
pedition, but  were  to  a  considerable  extent 
supplemented  in  the  portions  lying  along 
the  northern  edge  of  the  sheet  and  in  its 
easternmost  section  by  work  done  in  1914. 
The  extensive  routes  surveyed  on  the  second 
journey  all  closed  upon  their  starting  point, 
Su-chou  (B.l),  and  the  position  adopted  for 
this  important  city  served  as  a  pivot  for  the 
compilation  of  the  sheet.  The  latitude  of 
39°  45'  shown  for  it  is  derived  from  closely 
concordant  astronomical  observations  made 
on  both  journeys  at  the  temple  of  Chiu- 
ch'uan  outside  the  eastern  city  gate.  The 
longitude  of  98°  33'  now  adopted  represents 
the  mean  between  Mr.  Clementi's  ehrono- 
metrical  value  (98°  26'  56-3")  and  the  value 
previously  accepted  by  the  Survey  of  India. 
It  differs  but  slightly  from  the  longitude 
assigned  to  Su-chou  in  Sheet  No.  88  of  the 
1900-08  map  in  Serindia.  The  routes  lead- 
ing to  Su-chou  from  the  west  and  south-east 
have  been  adjusted  on  the  accepted  positions 
of  An-lisi  and  Kan-chou,  respectively  (see 
Notes  on  Sheets  Nos.  38,  46). 

The  southern  portion  of  the  sheet  com- 
prises an  extensive  mountain  area  occupied 
by  the  four  main  ranges  of  the  Central  Nan- 
shan.  Its  delineation  on  the  plane-table 
was  greatly  facilitated  by  the  distant  views 
gained  from  above  the  high  passes  over 
which  the  three  northernmost  of  these  ranges 
were  crossed,  as  well  as  by  the  open  charac- 
ter of  the  ground  in  the  wide  vallejs  which 
separate  them.     The  topography  of  the  high 


spurs  which  descend  from  the  Richthofen 
Range  to  the  east  of  the  Ma-vang-ho  valley 
(C,  D.  2,  3),  received  important  additions  by 
the  survey  made  by  It.  B.  Lai  Singh  in 
1915  from  the  side  of  the  Li-yiian-ho. 

The  approximate  elevation  of  15,500 
feet,  adopted  for  the  snow-line  in  the  portions 
of  the  Central  Nan-shan  falling  within  this 
sheet,  is  derived  from  what  I  observed  when 
crossing  its  passes  in  August,  1907,  and  the 
photographic  panoramas  then  taken  support 
it. 

For  a  fairly  detailed  descriptive  account 
of  the  ground  visited  in  1907  between  the 
plateau  at  the  north  foot  of  the  Richthofen 
Range  and  the  high  mountain  chain  over- 
looking the  headwaters  of  the  Su-lo-ho, 
Kan-chou  and  Ta-t'ung  rivers  from  the 
south,  see  Desert  Cathay,  ii.  pp.  297  sqq.; 
for  that  of  the  famous  defile  of  Chia-vii- 
kuan,  the  westernmost  '  Gate '  of  China 
'  within  the  Wall ',  and  of  the  Su-chou  oasis 
east  of  it,  see  ibid.  ii.  pp.  273  sqq.  The 
historical  topography  of  the  'passage  land', 
which  this  western  end  of  the  medieval 
'  Great  Wall '  was  intended  to  close,  and  that 
of  the  mountain  region  which  adjoins  on  the 
south,  has  been  discussed  in  Serindia,  iii.  pp. 
1116  sqq.,  1124  sqq.  Brief  references  to 
the  ground  visited  by  me  north  of  the  Chinese 
high  road  passing  from  Kan-chou  to  Su-chou 
will  be  found  in  Geograph.  Journal,  xlviii. 
pp.  196,  200. 

The  area  shown  by  this  sheet  aptly 
illustrates  the  three  main  regions  into  which 
the  ground  between  the  Central  Nan-shan 
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and  the  Etsin-gol  basin  is  divided.  The 
chief  phvsieal  features  of  these  regions  have 
been  indicated  above  in  section  vi  of  Chap- 
ter ji,  and  brief  reference  to  their  extent  and 
character  will  suffice   here. 

The  mountain  region  in  the  south  elear- 
lv  shows  the  wide  trough-like  uplands  at  the 
headwaters  of  the  Su-lo-ho  and  the  Su-ohou 
and  Kan-chou  rivers,  as  well  as  the  tortuous 
narrow  gorges  in  which  these  rivers  have  cut 
their  wav  through  the  two  northern  ranges 
of  the  Nan-shan.  The  increased  moisture  of 
the  climate  eastwards  is  demonstrated  by  the 
forest  growth  which  the  map  shows  at  ele- 
vations from  about  8,000  to  10,000  feet  in 
the  valleys  approaching  the  watershed  of  the 
Pacific  drainage,  as  marked  by  the  Ta-t'ung 
river  iC,  D.  4). 

In  the  same  direction  the  change  in  the 
character  of  the  Bichthofen  Range,  from  a 
steep  mountain  rampart  into  a  system  of 
broad  spurs  with  easier  slopes  at  their  top, 
becomes  noticeable.  This  change  in  the 
lateral  expansion  of  the  Riehthofen  Range 
determines  the  width  of  the  second  region, 
that  of  the  plateau-like  belt  stretching  along 
its  northern  foot.  Owing  to  the  line  of 
oases  comprised  in  it  this  belt  has  formed  an 
important  'land  of  passage'  all  through 
historical   times. 

At  the  north-western  end  of  the  belt  we 
have  the  large  oasis  of  Su-chou,  occupying  the 

Astronomically  observed  latidiides. 
1 900-08.  Chia-yii-kuan,  Camp  200  (near  springs,   south   of  eastern  gate  of 
fort,  A.  1) 

Su-chou,  Camp  201  (at  Chiu-ch'uan  temple,   outside  eastern  gate 
of  city;  B.  1) 

Chin-fo-ssu,  Camp  203  (garden,   circ.  1  mile    to   south  of   eastern 
gate;  B. 2) 

Ta-pen-kou,  Camp  207  (gold  miners'  camp;  B.  3)  ... 

Camp  2)1  (at  spring  near  bed  of  southern   tributary  of  Pei-ta-ho ; 
A.3) 

Camp  214  (above  bed  of  rising  Su-lo-ho  ;  A.  4) 

Camp  223  (on  right  river  bank,  north  of  Feng-ta-fan ;  D.  3) 

Chien-ch'iian-tzu,  Camp  231  (D.  2)    ... 
1913-15.  Su-chou,  Camp  133    (at  Chiu-ch'uan   temple,   outside  eastern   city 
gate;B.  1) 

Lo-t'o-eh'eng,  Camp  165  (within  ruined  town  ;  D.  2) 


broad  alluvial  fans  of  the  Pei-ta-ho  and  of 
the  smaller  rivers  which  to  the  east  of  it 
descend  from  the  Richthofen  Range.  Fur- 
ther east  the  width  of  the  plateau  at  the 
foot  of  the  range  is  still  great.  But  the  lesser 
volume  of  water  carried  by  the  streams 
here  draining  it  restricts  the  cultivated  area 
to  a  string  of  minor  oases  along  their  allu- 
vial fans,  from  Chin-fo-ssu  ( 1!.  2)  to  Nan- 
ch'iian  (D.  2).  The  rest  of  the  belt  consists 
here  mainly  of  scrubby  steppe,  affording 
ample  winter  grazing,  with  interspersed 
areas  of  drift-sand  (C,  D.  1,  2).  Beyond  the 
lower  course  of  the  Hsi-ta-ho  (D.  2)  a  pro- 
jecting outer  spur  of  the  range,  bare  and 
much  eroded,  confines  the  plateau-like  belt 
to  its  narrowest  limits  near  the  town  of 
Kao-t'ai. 

The  northern  edge  of  the  second  region 
is  formed  throughout  by  a  low  and  utterly 
barren  hill-range  (A-D.  1 ),  representing  a 
western  extension  of  the  Ala-shan.  This 
hill-range  with  its  slopes  of  bare  gravel  or 
sand  shares  throughout  the  character  of  the 
Etsin-gol  basin  described  in  the  Notes  on 
Sheets  Nos.  44,  45.  Cultivation  stops  above 
the  points  where  the  rivers  of  Kan-ehou 
and  Su-chou  break  through  the  desert  range 
(B.  ],  D.  1)  to  unite  further  down  near  the 
isolated  oasis  of  Mao-mei  (Sheet  No.  42. 
D.  4). 


39°  48'  16" 

.'39°  45'    6" 

39°  25'  27" 
38°  59'  54" 

38°  54'  54" 
38°  29'  28" 
38°  38'  31" 
39°  20'   3" 

39°  44'  51" 
39°  20'  59" 


NOTES  ON  SHEETS  Nos.  44,45  (ETS1NGOL,  ETSIN-GOL  DELTA) 


These  two  sheets  may  conveniently  be 
commented  upon  together  as  they  combine  to 
*how  the  course  of  the  Etsin-gol  from  below 
Mao-mei   right  down   to  its  terminal   lake 


basins.  The  route  in  the  extreme  south-west 
(45.A.4)  was  fitted  upon  the  position  adopted 
for  Kan-chou  (46.  B.  3),  and  the  rest  of 
the  traverses  in  these  sheets  compiled  on  the 
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observed  latitudes  in  the  azimuth  derived 
from  this  setting.  All  surveys  were  done 
in  May-June,  1914,  when  the  atmospheric 
conditions  of  the  season  seriously  interfered 
with  both  astronomical  observations  and  dis- 
tant views. 

The  terminal  course  of  the  Etsin-gol 
and  the  drainageless  basin  into  which  it 
carries  all  the  moisture  brought  down  from 
the  ranges  of  the  Central  Nan-shan,  are  of 
distinct  geographical  interest,  both  in  their 
physical  aspects  and  with  regard  to  histori- 
cal topography.  The  route  leading  along 
the  river  has  always  possessed  importance  as 
a  great  natural  highway  from  the  Mongolian 
steppes  into  westernmost  Kan-su  and  thus  in- 
to China.  This  has  boon  briefly  explained 
by  me  in  Gcograpli.  Jovrnul,  ]01(>,  xlviii.  pp. 
15)6  sqq.,  with  special  reference  to  Marco 
Polo's  notice  of  the  'City  of  Etzina',  marked 
by  the  ruins  of  Khara-khoto  (45.C.1),  and  to 
Chingiz  Khan's  conquest  of  Kan-su.  There, 
too,  attention  has  been  drawn  to  the  strik- 
ing parallel  presented  by  this  route  to  that 
once  leading  from  Tun-huang,  past  the 
ancient  Lop  sea  bed,  to  Lou-Ian  and  the 
Kuruk-darya  delta.  The  evidence  of  desic- 
cation noticed  along  the  Etsin-gol  aptly  illus- 
trates conditions  such  as  are  likely  to  have 
prevailed  in  the  Lou-Ian  area  before  its  final 
abandonment. 

The  riverine  area  comprised  in  our  sur- 
veys falls  into  three  distinct  sections.  From 
below  Mao-mei  to  the  outlying  rocky  spur 
of  Bayin-bogdo  (4-5. B. 2),  the  river  is  con- 
fined to  a  single  wide  bed,  lying  in  a  trough 
which  is  flanked  on  the  west  by  the  steep 
gravel  glacis  of  the  Pei-shan  and  on  the  east 
by  one  sloping  down  more  gently  from  the 
westernmost    hill    chain    of   the     Ala-shan. 

At  the  southern  end  of  the  Bayin-bogdo 

Astronomically  observed  latitudes. 
1918-15.  Buk-tokhai,   Camp  14-2   (on  right  bank  of  Etsin-gol,   near  ruined 
tower;  45.  B.3) 
Atik-tsagan,  Camp  145  (on  right  bank  of  Etsin-gol;  45.C.1) 
Ulan-borult,  Camp  151  (on  right  bank  of  western  river  branch;  44.B.4) 


spur  the  river  spreads  out  into  a  steadily 
widening  delta.  Among  a  number  of  trace- 
able branches  but  few  ever  receive  water  now, 
and  these,  too,  only  during  the  short  season 
of  summer  floods.  For  the  greater  part  of 
the  year  water  can  be  obtained  in  them  only 
from  wells  dug  in  deep  hollows  at  rare  inter- 
vals. Yet  in  the  narrow  belts  of  riverine 
jungle  flanking  the  beds,  wild  poplars  are 
found  living  right  down  to  the  two  terminal 
salt  lakes,  the  Gashun-nor  and  Sogo-n6r, 
(No.  44.0.3,4). 

The  presence  of  these  two  lakes  separat- 
ed by  a  well-marked  ridge  and  occupying 
different  levels — the  Sogo-nor  lies  about  200 
feet  higher  than  the  Gashun-nor  " — strik- 
ingly illustrates  the  relations  which  our  sur- 
veys at  the  end  of  the  Su-lo-ho  delta  have 
led  me  to  suppose  between  that  river's  present 
terminal  marsh  bed  and  the  ancient  lacustrine 
basin  found  at  the  head  of  the  Besh-toghrak 
depression.  s- 

There  is  definite  evidence,  as  the  map 
shows,  of  the  shrinkage  which  the  Sogo-nor 
must  have  undergone  in  comparatively  quite 
recent  times,  and  which  is  obviously  connect- 
ed with  the  drying-up  of  the  eastern  beds 
of  the  delta.  Having  been  prevented  by 
my  excavations  at  the  Khara-khoto  site  from 
visiting  the  terminal  depression  myself,  I  am 
unable  to  judge  what  indications  of  older 
shore-lines,  etc.,  may  also  be  traceable  in  the 
case  of  the  larger  lake.  In  the  north  the 
whole  basin  is  fringed  by  low  hills,  evidently 
outliers  of  the  great  Altai  system  of  Mongolia 
proper. 

Corrections.  44.  C.4.  Owang-gol  should 
be  printed  in  blue. 

45.  B.  1.  For  Kok-zilgda  read  Kbi- 
zigda. 


40"  58'  32" 
41"  30'  27" 
42°    3'    0" 


NOTES  ON  SHEET  No.  46  (KAN-CHOU) 


The  surveys   recorded  in  this  sheet  re- 
present  the   easternmost   extension    of    our 


work.      They  were  made  mainly   in   Jane- 
August,  1914;   but  some  of  the  routes   west 


31  This  difference  of  level  is  marked  also  in  the 
Russian  Transfrontier  map  No.  xxu,  which  shows  the 
tiogo-nur  at  2,885  feet  above  sea-level  and  the  Ga- 


shun-nor at  2,790  feet. 

33  See  above  pp.  31,  92. 
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of  Kan-ehou  were  surveyed  on  the  second 
expedition. 

The  compilation  of  the  sheet  is  prima- 
rily based  on  the  positions  adopted  for  Su- 
chou  (see  Notes  on  Sheet  No.  -13)  and  Kan- 
chou.  The  latitude  of  the  latter  pity  was 
determined  by  closely  concordant  astronomi- 
cal observations  taken  on  the  two  journeys 
(38°  35'  4-1"  and  38°  55'  8(5",  respectively). 
But  the  plotting  of  the  several  traverses 
carried  on  the  third  expedition  between 
Kan-chou  and  points  lower  down  on  the 
Kan-ehou  river  (No.  43.  D.  1,  2)  has  led  to 
a  change  in  the  longitude  value  assigned  to 
Kan-chou.  It  is  shown  now  as  100°  38'  20 
against  100°  49'  30"  in  the  map  of  the  sec- 
ond journey  (see  Sheet  No.  94.  D.  1  in 
Serindia,  vol.  v). 

This  new  value  approximates  very  close- 
ly to  the  longitude  of  Kan-chou  as  indicated 
in  Sheet.  No.  xxi  of  the  Russian  Asiatic 
Transfrontier  map  (eirc.  100°  37'  30"),  but 
differs  notably  both  from  Mr.  dementi's 
chronometrie  longitude,  100°  21'  29-16", 
and  that  adopted  by  the  Survey  of  India  in 
previous  publications,  approximately  100°  4-9' 
30".  These  discrepancies  as  to  the  position 
of  an  important  and  well-known  city  strik- 
ingly illustrate  the  need  of  exact  longitude 
observations  by  telegraphic  or  wireless  me- 
thods along  this  great  highroad  from  China 
into  Central  Asia. 

The  area  shown  in  this  sheet  corresponds 
in  all  essential  physical  features  to  the  three 
regions  distinguished  in  Sheet  No.  43,  of 
which  this  is  the  continuation.  In  the  south 
we  have  the  eastern  portion  of  the  Central 
Nan-shan,  as  far  as  it  is  drained  by  the 
headwaters  of  the  Kan-chou  river  and  by  its 
upper  tributaries.  The  broad  valley  of  the 
O-po-ho,  the  river's  eastern  main  feeder 
(B.  4-,  5,  C.  5),  is  a  pendunt  to  the  wide  up- 
lands met  near  the  sources  of  the  river's 
main  western  branch  (No.  43.  B,  C.  3). 
But  the  snow-line  appears  to  lie  some- 
what higher  on  the  eastern  continuation  of 
the  enclosing  ranges.  The  difficult  gorges 
in  which  the  Kan-chou  river,  below  the  junc- 
tion of  both  branches,  has  cut  its  way 
through  the  Richthofen  Range,  are  impass- 
able except  in  the  depth  of  winter  and  still 

Astronomically  observed  latitudes. 
1906  08.  Sha-ho-p'u,  Camp  227  (above  left  riv 
A.  2) 


await  their  explorer. 

The  plateau  stretching  along  the  nor- 
thern foot  of  this  range  gradually  widens 
south-eastwards  as  the  spurs  descending  from 
the  latter  recede.  The  large  cultivated 
area  around  Kan-chou  (A,  B.  8)  is  accounted 
for  by  the  fact  that  the  abundant  waters  of 
the  Kan-chou  river  can  be  utilized  here  to 
full  advantage  for  irrigation  over  a  wide 
alluvial  fan.  The  same  holds  good  also  with 
regard  to  the  oases  around  Sha-ho-p'u  (A. 2), 
irrigated  by  the  Li-yuan-ho. 

To  the  east  of  the  longitude  of  Kan- 
chou  cultivation  along  the  foot  of  the  Richt- 
hofen Kange  becomes  independent  of 
irrigation,  owing  to  the  increased  precipita- 
tion which  approach  to  the  Pacific  drainage 
assures.  This  important  change  of  climatic 
conditions  is  duly  reflected  also  in  the  exten- 
sive patches  of  conifer  forest  which  the  map 
shows  here  right  down  to  the  foot-hills 
(A.  3,  B,  C.  4).  Further  away  from  the 
Nan-shan,  however,  this  influence  of  a  moist- 
er  climate  appears  to  diminish  rapidly,  and 
north  of  latitude  38°  45'  no  cultivation  seems 
possible  without  irrigation. 

The  hill  range  which  on  the  north 
separates  the  inhabited  plateau  from  south- 
ernmost Mongolia  rises  in  the  vicinity  of 
Kan-chou  to  heights  well  over  10,000  feet; 
yet  its  slopes  are  uniformly  barren  through- 
out. The  route  surveyed  from  Mao-mei  to 
the  Kan-chou  river  near  Kao-t'ai  (A.  1,  2) 
afforded  striking  evidence  of  the  great  aridity 
of  the  climate  prevailing  in  the  belt  of  low 
hills  and  wide  desert  valleys  which  stretches 
north  of  the  middle  course  of  the  Kan-cheu 
river. 

The  route  through  the  mountains,  fol- 
lowed in  1907  from  the  Kan-chou  river 
headwaters  to  the  city  of  Kan-chou,  is  de- 
scribed in  Desert  Cathay,  ii.  pp.  328  sqq.  For 
observations  on  the  historical  topography  of 
the  Kan-chou  tract  and  of  the  old  Chinese 
highroad  passing  through  it,  see  Scrindia, 
iii.  pp.  .1131  sqq.  Brief  preliminary  notes 
on  the  routes  followed  by  me  in  1914.  from 
the  Etsin-gol  basin  to  Kan-chou,  and  thence 
to  the  eastern  headwaters  of  the  river,  are 
recorded  in  Geographical  Journal,  xlviii.  pp, 
199  sq. 


er-bank,  outside  eastern  gate  ; 


39=    9'  24* 
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Kan-chou,  Camp    228  (temple  outside  S.E.  corner  of  city  wall  ; 

B  3)                       ...                      ...                      ...                     ...  38°  55' 41" 

1913-15.  Kan-chou,  Camp  168  (temple  near  S.E.  corner  of  city  wall ;  B.  3)  38°  55'  36" 
Nan-kou-ch'eng,  Camp  171   (near  temple  outside  N.E.  corner  of 

town  wall ;  B.  3)    ...                      ...                      ...                     ...  38°  32'  18" 

Hung-shui,  Camp  172  (temple  outside  S.W.  corner  of  town  wall; 

B.  4)                        ...                      ...                      ...                     ...  38°  25' 24* 

Camp  175,  above  left  bank  of  O-po-ho  (B.  4)          ...                      ...  38"    0'    4" 

Hsin-ch'eng-pao,  Camp  186  (temple  south  of  walled  village;  I).  4)  38°  12'    2" 

NOTES  ON  SHEET  No.  47  (KUNGURCHE). 

The  surveyed  area  in    this  sheet  is   re-  Mongolian  side  prevented  the  surveyor  from 

stricted   to  a  narrow   belt   of   hilly  ground  extending  his  plane-table  work  further.     It 

whieh  was  visited   only  by   M.  Muhammad  has  been  plotted  in  conjunction  with  the  tra- 

Yakub,  while  accompanying  the  camels  of  my  verses  in  Sheets  Nos.  44,  45. 
caravan  during  their   summer  grazing-time.  Judging   from  their   general  east-west 

The  boundary  between  'independent'  Mon-  bearing  these  low  hill  chains  of  Kungurche 

golia  and  Chinese  territory   passes  through  seem  to  belong  to  the  southern  Altai  system, 
this   ground,   and  objections  raised  on  the 
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A  SHORT   SUMMARY    OF,    AND   DISCUSSION   INTO, 
THE   MERITS  OF  THE    TRIANGULATION    EXECUTED    BY 
RAI  SAHIB  RAM  SINGH  AND  RAI  BAHADUR  LAL  SINGH, 
SURVEY  OF  INDIA,  DURING  THE  THREE  EXPEDITIONS  OF 
SIR   AUREL    STEIN,    K.  C.  I.  E.,  IN    CHINESE    TURK.ISTAN 

BY 
MAJOR  KENNETH  MASON,  M.C.,  R.E. 

Officiating  Dei'iity  Superintendent,  Survey  ov  India 


INTRODUCTORY 

The  triangulation  discussed  below  falls  into  nine  groups,  viz., 

(A)— On  the  Tagh-dumbash  Pamir,  1900-01  (Ram  Singh). 

(B) — In  the  neighbourhood  of  Muz-tagh-ata  and  the  Little  Kara-kul,  1900-01 
(Ram  Singh). 

(C)— At  Tnsh-malik  hill,  1900-01  (Ram  Singh). 

(D)— Near  Tash-kurghan  fort,  1906-08   (Ram  Singh). 

(E)— South  and  east  of  Khotan,  1900-01    (Ram  Singh). 

(F)— From  Achchan  to  Kapa,  190G-OS   (Ram  Singh). 

(G) — In  the  headwaters  of  the  i'urung-kash,  1908,  (Lai  Singh). 

(H)— From  Kapa  to  latitude  39°  ()',  longitude  89°47,'  1913-15   (Lai  Singh). 

(I) — From  Astin-bulak  to  Korla,  1913-15    (Lai  Singh). 

It  must  be  remembered  that  at  the  time  of  these    operations,  with  the  exception  of  one 

or  two  points  on  the    K'un-lun  mountains  south  of    Khotan,    no   intex-- 

Basis  of  triangulation.       seeted  points,  from  which  the  observers  could  resect   their  position,  had 

been  rigorously  fixed  by  the    Survey   of    India;   and  that  therefore  the 

relative    accuracy  and  value  of  the  triangulation  are  dependent  on  the  merits  of  Capt.   Deasv's 

Work,  on  which  it  is  largely  based. 

On  the  Pamirs  there  existed  a  few  points  fixed  by  Colonel  Wauhope  during  the  Pamir 
Boundary  Commission  of  1895,  but  they  alone  were  insufficient  for  the  needs  of  11.  S. 
Ram  Singh  at  any  one  of  his  stations. 

Deasv's  and  Wauhope's  work  were  both  connected  indirectly  by  resection  to  unmarked 
peaks  fixed  by  the  Survey  of  India.  Neither  of  these  observers  could  be  certain  that  he 
resected  his  own  positions  from  the  exact  points  observed  by  the  Survey 
Sources  of  possible  itiw  triangulators,  and  Ivam  Singh  and  Lai  Singh  must  have  been  in  doubt 
as  to  the  exact  summits,  fixed  by  Deasy  and  Wauhope,  from  which  they 
resected  their  own  stations.  In  many  cases  the  peaks  employed  had  been  intersected  from  long 
distances  by  badly  formed  triangles  and  were  themselves  liable  to  some  error. 

Wauhope's  work  is  known  to  have  been  accurate  within  a  very  few  seconds,  and  the 
regular  work  of  Deasy  is  also  good.  Nevertheless,  in  many  cases,  the  stations  of  the  latter 
have  been  fixed  by  observed  latitudes  and  azimuths  to  distant  peaks,  determined  previously 
by  himself  or  Wauhope,  and  the  intersection  of  the  azimuthal  ray  and  the  latitude  parallel  has 
been  very  acute,  thereby  introducing  a  further  error. 
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The  accumulation  of  small  errors  may  become  large  in  the  aggregate,  and  since  all 
resection  work  from  unmarked  peaks  must  introduce  uncertainty,  it  is  remarkable  that  the 
triangulation  described  below  is  in  the  main  so  accurate. 

At  the  same  time,  it  is  absolutely  necessary  to  lay  stress  on  the  fact  that  it  is  in  the 
nature  of  pioneer  work,  and  that  when  the  regularly  connected  triangulation  of  the  Survey  of 
India  reaches  the  areas  concerned,  the  points  of  Ram  Singh  and  Lill  Singh  will  be  superseded, 
as  has  indeed  already  been  the  case  on  the  Taghdum-bash  Pamir.  The  fixed  points  of  the 
systematic  work  should  therefore  invariably  be  used  for  extensions,  wherever  possible,  even  if  it 
should  mean  a  considerable  delay  in  commencing  operations.  These  points  are  shown  in  the 
tables  under  class  A. 

As  will  be  seen  from  what  follows,  section  {  1  )  is  disconnected  entirely  from  the  rest  of 
the  work  and  is  dependent  on  a  single  observation  of  Cecil  Clenienti.  The  work  of  the  latter, 
where  it  has  been  capable  of  cheek,  has  been  found  generally  accurate,  but  should  the  value  of 
Korla  be  subsequently  revised,  it  will  be  possible  to  convert  the  whole  of  this  section  bodily 
into  the  new  terms. 

in  the  accompanying  lists,  the  Survey  of  India  method  of  classification  has  been  adopt- 
ed, points  and  stations  have  been  grouped  by  degree  areas,  and  peaks 
Hcthoduf  classification  have  been  given  formal  "peak  numbers"  which  bear  no  relation  to  those 
in  the  original  angle-books.  Points  fixed  with  a  higher  order  of  accu- 
racy are  listed  under  class  A,  while  those  derived  from  explorers'  reconnaissance  triangulation 
are  shown  under  class  B. 


(A)— ON  THE  TAGHDUM-BASH  PAMlR,  1900-01  (RAM  SINGH  J 

Ram  Singh's  work  was  entirely  based  on  resection  from  three  peaks  of  Captain  H.H.P. 
Deasy's  triangulation  in  1897-99.  Since  these  pioneer  operations  were  executed,  the  Taghdum- 
bash  has  been  covered  with  a  net-work  of  triangles,  observed  with  greater  accuracy  during  the 
Indo-Russian  Link,  rigidly  connected  with  the  G.  T.  Work  of  India,  and  adjusted  to  Indian 
terms  on  the  Everest  spheroid. 

The  three  peaks  of  Captain  Deasy  used  by  Ram  Singh  were  Pks.  1 1,  24  &  25/42k. 
During  the  Indo-Russian  triangulation  the  first  two  were  converted  into  the  stations  Karakokti 
and  Tomtek  respectively.     The  values  obtained  by  Deasy  and  the  Indo-Russian  observers  were 


Point 


observer 


latitude 


longitude 


o 

, 

// 

O 

, 

If 

Pk.  11 /42k 

Deasy 

37 

12 

50 

74 

43 

49 

Karakokti  h.  s. 

Indo-Russian 

37 

12 

9-05 

74 

44 

30-98 

Pk.  24/42K 

Deasy 

37 

11 

51 

74 

58 

34 

Tomtek  h.  s. 

Indo-Russian 

37 

11 

18-02 

74 

58 

58-47 

While  the  observer  of  the  rigorous  work  cannot  be  certain  that  his  stations  are  identical 
with  Deasy's  peaks,  he  is  of  opinion  that  they  are  probably  within  a  few  feet  of  them,  since  his 
stations  are  on  the  highest  points  in  the  immediate  vicinity,  and  no  other  peaks  exist  where 
shown  by  Deasy.  In  the  above  cases  the  positions  given  by  Deasy  are  approximately  41  and 
33  seconds  too  far  north  and  42  and  22  seconds  too  far  west. 

Deasy's  Pk.  25/42K  was  not  identified  duriug  (he  Indo-Russian  work,  but  the  observer 
believes  that  a  peak  exists  roughly  a  mile  south-east  of  Deasy's  position  for  it,  which  discrepancy 
would   agree   tolerably   well    with  that  of  the  other    peaks  shown  above.     These    errors  in  the 


APPENDIX   A  10!) 

initial  points  arc  not  excessive,  considering  the  nature  of  the  work,  anil  they  are  all  in  the  same 
direction;  nevertheless  they  are  sufficient  to  throw  out.  Ram  Singh's  work  which  was  based  on 
it  on  the  Tiighduinbash;  and  since  this  area  is  now  rigorously  triangulated  and  surveyed  on  the 
one-inch  scale,  RAin  Singh's  work  is  now  superseded,  and  is  not  tabulated  in  the  data  here  giw-n. 

(15)— IN  THE  NKKH-lHOrilHOOD  OK  MUZ-TAGH-ATA  AND  THE  UTTLK 
KARA-KUL,  1900-01     (RAM  SINGH) 

(Villi:  charts  42j,  N,  and  o). 

Ham  Singh's  work  in  this  region  is  independent  of  his  triangulation  on  the  Taghdum- 
bfish,  discussed  above;  but  it  is  still   dependent  largely  on  Deasy's  work. 

The  latter  is  based  on  observed  latitudes  and  azimuths  to  Pit.  :~>/42k  and  Pk.  3/l2o,  of 
the  Pamir  Boundary  Commission;  these  were  proved  to  be  accurately  lixed  within  a  very  few 
seconds  by  the  subsequent  Indo-Kussian  work.  Small  corrections  of —  4  "'7  (latitude)  and  —  3"p3 
(longitude)  have  since  been  applied  to  the  Boundary  Commission  work  to  bring  it  into  the 
terms  of  the  lndo-Kussian,  but  Deasy's  observations  are  not  sufficiently  precise  to  warrant  the 
application  of  this  small  correction. 

Rani    Sinyh's    work   from  cam])  9,  in  this  area,  was  based  almost  entirely  on  resection: 

"A"  was  lived  from  Pks.  14  and  :il/-l-2o,  and  Pk.  1  l/42x  (Deasy). 

"li"  do.  Pks.  land   1-1/  12o  (Deasy )  and  Pk.  3/4;2<>  (Boundary  Commission). 

"C"  do.  "A"  li.  s.,    "15"  h.  s.  and  Pk.  3/J2.r,    which  latter  was   lixed  from 

"A"  and  "B". 

"D"  do.  "A"  ,   "B",  and  "0"  h.  s. 

Camp  9     do.  "C"  ,   "D"  li.  s.  and    Pk.    5/I2.V,    wliicli    latter   was    fixed    from 

"C"  and  "D". 

('hecks  were  available  at  camp  9,  and  the  latitude  as  derived  above  was  17  seconds 
greater  than  the  astronomical  value.  At  the  same  camp,  a  longitude  check  was  afforded  by 
an  azimuth  to  the  Pamir  Boundary  Commission  value  of  Muz-tagh-ata  The  longitude  value 
derived  by  the  check  was  35  seconds  less  than  that  found  by  the  previous  computations. 

The  heights  of  these  stations  were  not  very  satisfactory;  that  of  '  A  '  h.  s.  is  derived 
from  the  observations  to  Pk.  14/42n  and  Pk.  21/42o,  the  mean  of  the  two  values  10, loo 
and  1  .">,()  11  feet  being  accepted,  though  it  would  perhaps  have  been  better  to  give  less  weight 
to  the  latter,  as  tile  peak  is  very  distant.  The  height  of  '  B  '  li.  s.  was  also  derived  from  the 
mean  of  two  observations  and  that  of   '  C  '  and  '  E  '  obtained  from  '  A  '  and  '  15 '. 

The  height  of  camp  9,  near  Little  Kara-kul,  was  from  the  mean  of  those  derived  from 
'  C  '  h.  s.,  '  D  '  h.  s.  and  the  Pamir  Commission  value  of  Muz-tagh-ata,  (!-.,  1 1 ,054,  1 1 ,01 4,  and 
3 1,041,  which  also  agree  very  well,  considering  the  nature  of  the  work.  The  height,  (25,146), 
of  Pk.  l/4*.'x,  (Kongur  I),  is  derived  from  the  mean  of  two  observations  from  '  A  '  h.  s.  and 
'  1) '  h.  s.,  differing  by  135  feet. 

In  view  of  the  above  considerations,  and  owing  to  Deasy's  work  being  well  based  in 
this  area,  Bam  Singh's  triangulation  is  accurate  for  exploration  work,  and  more  so  than  on 
the  Taghdum-bash  ;  inter  xe  the  work  is  accordant,  and  the  error  in  position  is  probably  less 
than  half  a  mile  from  Survey  of  India  terms. 

(C)—  TASH-MALIK,  "  E  "  H.  S.,  1G00-01     (K.iJI  SINGH) 

(Fide  charts  42m  and  x). 
This  station  was  lixed  by  resection  from   Pks.  2  and   3/42.Y,  previously   observed   by 
Deasv  from    Kashgar,  and  Pk.  4/42N,    (Kongur  I)    of    Ram  Singh's   earlier   work.     By    the 
latter  observation  alone,  it  is  very  weakly  connected  to  his  triangulation   in   the    Little   Kara- 
kul area. 

Deasv's  fixings  of  Pks.  2  and  3/42n  are  not  very  good,  being  based  on  an  observed 
latitude  and  a  chronometric  longitude  at  Kashgar.  Only  one  of  his  chronometers  was  work- 
ing fairlv  satisfactorily  and  from  a  comparison  with  Sir  P.  De  Filippi's  careful  observations 
for  latitude  and  longitude  at  Kashgar  in  1914,  it  is  probable  that   his  position,  though   fairly 
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correct  for  latitude,  is  some  30  seconds  too  far  west  in  longitude.  Tliis  naturally  introduces 
an  error  into  lliini  Singh's  work,  though  a  rough  check  on  the  latitude  of  Tash-malik  hill- 
station  was  obtained  from  the  fact  that  its  latitude,  computed  from  resection  (3!)c  7'  47"),  is 
M,  seconds  greater  than  the  astronomical  value  (311°  7'  ft"),  observed  at  camp  18  about  half 
a  mile  south-west  of  it. 

The  height  of  this  station  was  obtained  from  the  mean  of  the  observations  to  Pks.  2 
and  3/42x  and  agreed  within  i  feet,  which  goes  to  prove  fh;;t  this  station  is  well  iixed 
relatively  to  Deasy's  position  of  Kashgar. 

It  was  unfortunate  that  Ram  Singh's  observations  to  peaks  previously  fixed  by  him 
gave  discordant  results;  the  resection  from  the  three  peaks  noted  above  being  the  only  ones 
which  could  be  computed. 

(P)— NEAR  TASH-KURGIIAN  FORT,  ]  1)06-08     (JiAM  SLXdll) 
(Vide  charts  42*  and  o) 

A  base  was  measured  near  ChushmAn  in  the  valley  north  of  Tash-kurghan  and  astrono- 
mical observations  made  at  its  extremities.  The  latter  however  were  defective,  and  the  hill- 
stations  in  the  neighbourhood  could  only  be  located  by  resection  from  peaks  previously  fixed 
by  Captain  Peasy  and  based  on  observed  latitudes  and  azimuths  to  well-fixed  peaks  of  the 
Pamir  Boundary  Commission   work. 

*DJ  li.  s.  was  resected  from  Pk.  9/42 N  and  Pks.  1  and  12/42o. 

'  B  '  h.  s.  was  resected  from  '  P  '  h.  s.   and  Pks.  1  and  2/12o. 

'  C '  h.  s.  was  resected  from  '  B  '  and  '  P  '  li.  s.  and  Pk.  U/'-lilx. 

'  A  '  h.  s.  and  '  F '  h.  s.  were  resected  from  '  C  '  and  '  P  '  h.  s.  and  Pk.  l/42o. 

'  P  '  h.  s.  is  apparently  well  fixed,  for  the  height  derived  from  the  mean  of  observations 
to  Muz-tagh-ata  and  Pk.  9/42n  differ  by  only  12  feet.  Unfortunately  observations  for  height 
were  not  taken  to  Pks.  land  ]2/42o,  which  would  have  afforded  a  valuable  cheek.  The 
heights  of  the  other  stations  are  dependent  on  that  of  '  P  '  h.  s. 

Of  the  intersected  points,  Pks.  40  and  41/42o  are  the  most  reliable,  being  fixed  by 
double  triangles. 

(E)— SOUTH  ANP  EAST  OF  KHOTAN,   1900-01     (BAM  SINGH) 

(i).     (Vide  charts  51l  and  p,  52i  and  si,  G0i>,  61a  and  e) 

The  work  was  commenced  from  the  neighbourhood  of  Camp  58.  No  attempt  was 
made  to  form  a  continuous  chain  of  triangles  and  the  positions  of  all  stations  were  determined 
by  resection  from  well-fixed  points.  The  work  is  connected  by  fairly  well-shaped  triangles, 
and  the  heights  are  generally  accordant,  showing  that  the  work  is  reliable. 

'  B  '  h.  s.  and  '  P  '  h.  s.  were  computed  from  observations  to  Pk.  3/60i>,  Pk.  1/61  a, 
and  Pk.  3/61  a.     All  these  points  had  previously  been  fixed  bj-  the  Survey  of  India. 

'  A  '  h.  s.  was  computed  from  '  B  '  h.  s.,  Pk.  3/60n,  and  Pk.  1/61  a.  The  latitude  at 
'  A '  h.  s.  was  checked  astronomically  and  the  two  values  agreed  within  8  seconds. 

'  C  '  h.  s.  was  fixed  by  resection  from  '  D '  h.  s.,  Pk.  1/61  a,  and  Captain  Deasy's 
Pk.  8/61  a  ;  the  height  of  the  latter  was  determined  by  Ram  Singh.  The  longitude 
was  cheeked  independently  from  another  point  and  found  to  agree  within  40  seconds. 

(ii).     (Vide  charts  OOd,  H,  and  L  and  61a) 

The  work  here  is  not  quite  so  well  connected  but  is  reliable,  and  the  heights  fairly 
accordant.  Both  '  E  '  and  'F'  b.  s.  were  fixed  by  resection  from  Pk.  1/6]  a  (G.T.)  and 
Captain  Deasy's  Pk.  l/00i,  and  Pk.  8/6]  a.  The  longitude  of  '  F  '  h.  s.  was  checked  independ- 
ently from  another  point  of  Captain  Peasy.     The  two  values  agreed  to  within  9  seconds. 

(iii).  Various  peaks  were  fixed  from  these  stations,  generally  speaking  by  means  of 
double  triangles,  and  the  values  are  generally  in  good  accord. 
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(I-')— l'KOM  ACHCIIAN  TO  KAl'A,  11)00.08     ( li.lM  SINGH) 
(i).     (ii<le  charts  (iOii,  and  I.) 

A  lia.se  was  measured  near  Achchan  with  a  subtense  bar,  arid  the  latitude  and  a/.iuiitli 
observed  astronomically.  The  position  of  '  C  '  h.  s.  was  directly  eompiited  relatively  to  the 
extremities  of  tin's  base.  The  latitude  of  '  C  '  bring  thus  determined,  its  longitude  was  de- 
rived from  observations  at  it  to  Pics.  1  and  2/(>0j,  previously  fixed  by  Captain  Deasy.  Iden- 
tilieation  of  the  peaks  was  roughly  cheeked  by  the  two  latitude  results  at  '  C  ',  whieh  differed 
bv  50  seeonds  from  Deasy's  value.  The  value  derived  from  the  astronomical  observations  has 
been  accepted. 

With  the  exception  of  stations  '  (i  ',  '  J  '  and  '  M  ',  which  were  fined  by  resection,  the 
trian-'ulation  connexion  to  '  O'  h.  s.  is  continuous,  straightforward  and  reliable. 

(ii).     (  V'ulc  charts  69c,  i>,  <;,  and  k) 

The  connexion  between  '  P '  and  '  O  '  h.  s.  was  distant  and  unreliable,  and  has  been 
obtained  as  follows.     This  link  is  weak. 

At  '  S  '  h.  s.  the  latitude  and  azimuth  to  Pk.  2/69n  (of  Deasy)  were  observed  astrono- 
mically and  the  distance  computed.  An  azimuth  was  also  taken  to  Pk.  3X/00i.  and  from 
these  two  peaks  the  longitude  of  '  S  '  was  derived.  It  was  found  that  these  values  differed 
by  about  H  niiniilrs.  The  longitude  of  Pk.  2/G!)u  of  Deasy  was  based  on  two  chronometer 
observations,  which  were  not  in  accordance,  and  which  differed  by  some  10  minutes  of  arc: 
it  was  therefore  decided  that  though  Pk.  38/G0i,  is  a  far  more  distant  peak,  the  longitude 
derived  from  it  is  in  all  probability  much  the  more  accurate,  and  this  value  has  been  accepted. 
'  S  '  li.  s.,  being  now  in  terms  of  the  triangulation  previously  computed,  the  positions  of  the 
stations  in  its  neighbourhood,  of  '  P  '  h.  s.,  and  of  '  T  ',  '  U  '  and  '  V  ',  were  directly  derived 
from  it,  with  the  exception  of  the  last  named,  which  was  fixed  by  resection. 

(iii).  A  rough  cheek  for  latitude  was  furnished  by  Ram  Singh's  observations.  la 
)900-01  he  observed  an  astronomical  latitude  at  the  village  of  Niya.  His  value  is 
37°  4-'  13".  This  station  is  roughly  a  furlong  north  of  a  triangulation  station  of  his  work  in 
1906-08,  which  he  fixed  by  resection  from  Pks.  28,  35,  38/U0l  and  for  which  be  obtained  a 
latitude  of  37°  3'  3-1". 

(G)— ON  THE  HEADWATERS  OF  THE  YURUNG-KASH,  1908    (L.iL  SINGH) 

(Fide  charts  CI  a,  and  e) 

Towards  the  close  of  Sir  Aurel  Stein's  second  expedition,  a  little  triangulation  was 
effected  by  11.  B.  Lai  Singh  on  the  upper  Yurung-kash.  At  only  three  stations  were  the 
observations  sufficient  to  determine  their  positions  by  resection  : 

Seghizkol,  '  A  '  h.  s.,  was  fixed  by  observations  to   Pks.  4,  25  and  31  /GlE,  previously 

fixed  by  Captain  Deasy. 
Zailik,  '  D'  h.s.,  was  similarly  fixed  with  reference  to  Pk.  1/6 1  a,  of  the  G.  T.  Survey, 

Pk.  2/61a,  of  Ram  Singh's  previous  work,  and  Pk.  8/61a  of  Captain  Deasy. 
Tar-kol,  'E'  h.  s.,  was  fixed  by  observations  to  Pk.  8/61  a,  and  Pks.  4  and  6/61e  of 

Deasy. 
The  heights  of  these  stations  derived  from   the  mean  of  two  observations  are  very  dis- 
cordant, the  differences  being  194  feet,  748  feet,  and  924  feet  respectively.     These  discrepan- 
cies throw  great  doubt  on  the  observations  and  the  positions  laid  down   for   them   should  be 
treated  with  suspicion. 

(H)  and  (I)— KAPA  TO   KORLA,  1913-15     (L.iL  SINGH) 

1.  General. — The  triangulation  is  considered  in  two  sections,  firstly,  (H),  from  Kapa 
via  Chaikhlik  to  Pk.  1/75e,  (i.e.  from  latitude  37°  20',  longitude  85°  354',  to  latitude  39°  0', 
longitude  89°  47') ;  and  secondly,  (I),  from  Astin-bulak,  (latitude  40°  47',  longitude  90°  19') 
to  Korla  (41°  44'  20"  •  8,  86°  10'  10"  •  4).  The  sections  eich  comprise  about  300  miles  of 
work  and  are  separated  by  the  Lop  desert. 
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Puring  the  computation  it  was  found  thai  there  were  several  very  weak  links.  The 
difficulties  of  the  work  in  the  field,  I  ho  rapidity  with  which  it,  was  executed,  and  (he  physical 
obstacles  due  to  desert  haze  and  dust,  rendered  the  work  exceedingly  arduous,  and  Sir  Aurol 
Stein  and  his  assistants  are  to  he  congratulated  on  having    accomplished  so  much. 

i.  Oom/iii/a/ioii-i. — Kurther  details  of  flic  compulations  will  he  found  In-low,  and  a 
synopsis  of  stations  and  points  is  given  at  the  end  of  these  notes.  liriefly  the  former  may  be 
summed  up  as  follows. — • 

In  the  tirst  section  from  Kapa  to  l'k.  l/?"ii:,  a  rough  through-connexion  was  obtained 
with  the  assistance  of  four  measured  liases,  astronomical  latitudes  and  azimuths,  one  angle 
and  one  longitude  being  deduced  from  the  plane-table.  The  eastern  end  of  the  northern 
section  was  shown  in  the  records  as  connected  to  l'k.  l/7">i:  -  point  (i(i  in  the  records —  and  the 
computation  was  carried  through  with  this  supplied  connexion  to  its  western  extremity  near 
Korla.  It  was  then  found  that  Lfil  Singh's  value  of  this  place  was  about  32  miles  west  of 
dementi's  position,  obtained  during  his  journey  from  kfishgar  to  Hong-Kong  in  190". 
Weak  links  occurred  in  Lai  Singh's  triangulation,  but  it  was  obvious  that  these  links  could 
hardly  be  responsible  1'or  the  accumulation  of  so  large  an  error. 

The  whole  case  was  then  carefully  re-considered  in  I  11  y.  I .  An  examination  of  the  work 
pointed  to  the  likelihood  of  there  being  a  mistake  in  identification  of  the  junction  point  of  the 
two  sections.  Some  fifteen  months  elapsed  between  the  two  observations;  desert  haze  pre- 
vented a  long  section  of  flic  southern  range  being  visible  from  Astin-btihtk  during  the  obser- 
vations, and  Lai  Singh  himself  expressed  a  doubt  as  to  whether  he  had  observed  the  same 
peak  from  the  north  as  from  the  west. 

Re-examination  of  the  plane-table  sections  with  the  rays  drawn  from  the  observation 
stations  seemed  to  confirm  faulty  identification,  and  pointed  to  a  distance  apart  of  some 
30  miles  between  the  two  peaks  observed.  I'nder  these  circumstances,  it  was  decided  in 
consultation  with  Sir  Aurel  Stein  and  Lt.-Col.  Cowie,  Superintendent,  Trigonometrical 
Survey,  to  ignore  the  distant  connexion  between  the  two  sections,  and  to  base  the  northern 
work  on  dementi's  value  of  Korla,  throughout  Lfil  Singh's  northern  work. 

3.  JO/it urn  points  of  til r  tn-o  xn-tions. — In  view  of  these  decisions,  the  two  sections,  the 
data  of  which  are  here    published,  should  be  considered  unconnected  and  in  separate  terms: 

(n).  The  southern  section  is  directly  based  on  Ham  Singh's  triangulation  with  Sir 
Aurel  Stein  in  190ti-0S  and  is  thereby  indirectly  connected  to  Indian  triangulation. 

(//).  The  northern  section  is  based  on  dementi's  values  of  Korla.  The  heights  in 
this  section  are  founded  on  trigonometrical  observations  from  the  eastern  end  of  the  Astin- 
buiak  base,  the  initial  height  at  (his  point  being  derived  from  barometric   readings. 

No  adjustments  are  made  in  cither  section,  anil  the  coordinates  of  stations  and  points  in 
both  sections  are  those  directly  derived  from  the  observations. 

1.      Ijiscrrpauci/  l/i'tirmi  /noiii/ii/n/i'it  nil  nrx  unit  l/msr  on  llir  pulilishnj  map  sliri'tx. — ■ 

It  will  be  noticed  that  some  of  these  values  do  not  agree  with  those  shown  on  Sir 
Aurel  Stein's  published  nap  sheets;  this  is  particularly  the  case  in  the  northern  section.  The 
maps  were  redrawn  at  Dehra  Dun  during  the  war,  when  work  was  very  heavy  and  the  offices 
understaffed. 

The  compilation  of  the  maps  at  times  appears  to  have  been  considerably  ahead  of  the 
triangulation  computations,  and  it  was  thought  inadvisable  to  delay  the  publication  of  the 
former,  which  are  generally  consistent  in  themselves,  until  the  computations  had  been  comple- 
ted and  could  be  reconsidered  in  tolo.  As  far  as  possible  in  the  list  of  triangulated  points  and 
stations,  the  latitudes  and  longitudes  as  shown  on  the  published  map  have  been  also  given  (in 
itfilicx)  to  the  nearest  10  seconds  for  the  purposes  of  idmitilication.  The  heights  shown  on 
the  maps  which  were  derived  from  the  faulty  connexion  and  which  are  about,  287  feet  low 
are  also  shown  in  italics. 

(H)— KAPA  TO  PIC.  1/75k,   1 01 3-1  ."i     (L.'iL  SINGH) 

(i).  (Chart  69o).  The  work  is  based  on  the  side  <T'  li.s.— 'II'  h.s.  of  Kam  Singh's 
triangulation,  1906-07.  From  this  side  l'k.  7/iiVWi,  Pk.  8/(>9<;  and  Pk.  9/69<i  were  fixed 
from  single  triangles. 
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(ii).  (Chart  69<;)-  Ushlung  li.s.,  near  Gudache,  wan  fixed  by  resection  from  'V  h.s. 
and  Pk.  2/69(s,  all  of  Ram  Singh's  work,  1906-07. 

(iii).  (Chart  6'Jn).  Ak-tiigh  h.s.  was  fixed  from  Itam  Singh's  Pk.  1/69k  and 
Ushlung  h.s.,  the  side  between  these  two  points  being  computed  from  their  co-ordinates  and 
the  included  angle  at  Pk.  J/B9k  being  deduced. 

(iv).  (Charts  G!)(;  and  k).  From  here  onwards  to  the  first  base  near  Khadalik  the 
connexion  is  weak,  and  this  base  has  been  put  into  Ham  Singh's  terms  by  means  of  his 
two  points  Pk.  1/fiilK  and  Pk.  3/69k.  The  observed  latitude  at  Khadalik  'A'  h.s.  was 
.25  seconds  in  excess  of  the  triangulated  value. 

(v).  (Charts  68k  andj).  By  means  of  the  stations  near  Khadalik  and  Chigclik- 
cha|>,  points  were  intersected  as  far  as  Kichik-jangal-sai  to  the  north-east. 

(vi).  (Chart  Gilj).  The  second  base  was  measured  at  Yunus-chap.  A  connexion 
between  this  and  the  first  was  only  possible  through  the  Kichik-jangal-sai  stations,  'J'  h.s. 
and  '28'  h.s.,  Yulghun-dong  'K'  h.s.,  and  Kujong-doug  'L'  h.s.  The  observations  were 
deficient;  and  one  triangle  could  only  be  computed  with  the  aid  of  an  angle  measured  from 
the  chart.  Unfortunately  the  astronomical  observations  at  the  Yunus-chap  base  proved 
unreliable,  and  the  co-ordinates  of  its  stations  are  therefore  very  weakly  connected  to  Ram 
Singh's  work. 

(vii).  (Chart  69.1).  A  triangle  at  Yunus-chap  was  then  computed  to  fix  the 
position  of  Pk.  4/69.1. 

(viii).  (Chart  69.V)  The  connexion  between  this  point  and  the  third  base  at  Tatlik- 
bulak  was  now  taken  up.  The  latitude  and  azimuth  at  the  'A'  end  of  the  base  were  observed, 
the  longitude  being  derived  from  the  plane-table.  The  intermediate  points  were  then 
computed  with  these  elements  back  to  Pk.4/69j.  In  these  terms  the  latitude  of  this  peak  is 
greater  by  39  seconds  and  the  longitude  greater  by  1 1  seconds  than  the  co-ordinates  of  the 
same  peak  in  the  terms  of  Yunus-chap. 

The  Tatlik-bulak  base  terms  have  been  accepted. 

(ix).  (Chart  75b).  From  the  Tatlik-bulak  base,  Pk.  1/75b  and  Pk.  2/75b  were  then 
computed. 

(x).  (Chart  75b).  Three  triangles  were  formed  between  these  two  points  and  the 
stations  at  the  fourth  base  at  Toghrak-chap,  where  astronomical  observations  were  made. 
AVith  the  latter  as  initial  elements,  the  latitude  of  Pk.  1/75b  and  Pk.  2/75b  were  62  and  43 
seconds  respectively  less  than  their  latitude  co-ordinates  in  terms  of  the  third  base  at 
Tatlik-bulak. 

(xi).  (Charts  75a,  b,  e,  and  f).  The  longitude  of  the  fourth  base  was  converted  into 
the  terms  of  the  third  base,  and  the  co-ordinates  of  all  points  up  to  Pk.  1/75e  were  computed. 
The  last  named  was  fixed  from  the  double  triangles  formed  by  the  three  Miran  stations. 

(I)   ASTIN-BULAK  TO  KORLA,  1913-15  (LAL  SINGH) 

(i).  (Charts  NK  4">w,  NK  45x,  NK  46c,  and  NK  46d).  This  section  was  computed 
from  a  measured  base  at  Astin-bulak;  astronomical  observations  for  latitude  and  azimuth 
were  taken  at  the  east  end  of  the  base.  A  chain  of  triangles  was  then  computed  to  'D'  h.s. 
near  Singer,  the  original  longitude  being  derived  from  the  supposed  "  peak  66  "  (Pk.  1/75e). 
Two  triangles  were  then  formed,  'D'  h.s.,  Kara-koshun  and  'A'  h.s.  at  Singer  and  'A'  h.s., 
'B'  h.s.,  'D'  h.s.,  the  base  of  the  latter,  AB,  being  measured. 

The  mean  of  the  common  side  AD,  has  been  accepted  and  the  co-ordinates  of  'A'  h.s. 
thereby  put  into  terms  of  Astin-bulak. 

(ii).  (Charts  NK  45s  and  NK  45w)  In  the  absence  of  sufficient  observations 
to  connect  Shindi  h.s.  by  regular  triangles,  Shindi  No.  1  h.s.  and  No.  2  h.s.  were  fixed  by 
resection  from  observations  to  CC  5  and  CC  6,  already  fixed.  Astronomical  checks  showed 
1'  14"  greater  and  1'  45"  less  than  the  triangulated  values  of  latitude  and  azimuth 
respectively. 

(iii).  (Charts  NK  45k  and  NK  45o).  It  was  only^with  difficulty,  owing  to  deficient 
observations,  that  the  computations  were  then  carried  to  the  point  CC  85  in  the  neighbour- 
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hood  of  Korla,  where  the  discrepancy  with  dementi's  value  was  noted. 

(iv).  (Chart  NK  45k).  Korla  wan  not  actually  fixed  by  triangulation,  but  the 
distance  is  short  from  C085,  and  was  surveyed  by  plane-table ;  the  value  of  Korla  was  by 
this  means  put  into  terms  of  the  computed  triangulation.  The  difference  in  values  between 
these  terms  and  dementi's  was  then  applied  throughout  the  northern  work,  thereby 
converting  the  whole  info  terms  of  dementi. 


AI'PKNWX   // 


115 


LTST  OK  LATITUDES,  LONGITUDES  AND  HEIGHTS  OF 

STATIONS  AND  POINTS  OV  THE  TRIANGULATION  OF 

Silt  AUREL  STEIN  AND  OF  OTHER  OBSERVERS 

WHO   HAVE    WORKED    IN   THE    SAME    AREAS 

Intersected  Points  in  Sheet  42. 1 

CLASS    B 


Sliest      No 


Intersected  Point. 


Latitude 


I 


MtJL'Ilt 


|    ground  lefel 


Stein's  first  expedition  point  (Ram  Singh),  1900-01 


I 

O 

/              // 

O               * 

It 

feet 

4216 

1 

Pk.l/42i 

39 

9     5' 

74     51 

5 

18564 

Stations  in  Sheet  42. J 

RUSSIAN  STATIONS  1912" 


Station 


Latitude 


Lonjjitude 


o 

/ 

It 

0 

/ 

ft 

Taclie-mattk 

38 

20 

37-98 

74 

5 

43  "93 

Tchitckecti-bachi 

38 

18 

18-77 

74 

0 

44-33 

Iichtc-toiichegan 

38 

14 

0-41 

74 

4 

11-87 

Kankn 

38 

9 

27-40 

74 

1 

22-75 

Mi  ngnc-harljir-tan 

38 

8 

1-52 

74 

12 

9-61 

Kiml-bulne-tav 

38 

5 

59- 10 

74 

6 

1 -69 

Monsc-ihc-buiiiu; 

38 

3 

2-70 

74 

7 

45-79 

EXPLORATION 


Station 


Latitude 


Lonintude 


Height 


Stein's  first  expedition  stations  (Ram  Singh),  1906-08 


Camp  9  "B" 

U. 

O 

38 

20     19 

O                t                f/ 

74     54     10 

feet 
14711 

'Camp  9  "J" 

A.s. 

3« 

9     55 

74     54     37 

'5°83 

*  The  heights  o£  these  statious  are  not   available.     The  values  here  given  are  adjneted  to 
Indian  triaugulatiou.     The  spelling  of  the  names  is  that  submitted  bj  the  Russian  triangnlators. 
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Intersected  Points  in  Sheet  42.  J 


CLASS    B 


Sheet     No. 


lulerseeted  Poiut 


Longitude 


Height 
"round  level 


Stein's  first  expedition  points  (Ram  Singh),  1900-01 


J 

1 
1 

4" 

0 

~3 

,1 

40. — 
q~16 

4 

Pk.l/42j 
Pk.2/4ij 
Pk.3/42j 

0        '       " 

38     26     55 
24     38 
22     1 1 

0        '       // 

74     55       ' 
5s     27 
5°     56 

feet. 
'5999 
>5446 
16142 

Pk.4/42  j 

38       8     17 

74     46     22 

15461 

Stations  in  Sheet  42. K 

GEODETIC 


Station 


Latitude 


Longitude 


Height 


Indo-Russian  connexion  (Bell  and  Mason),  1912-13  ! 


O 

' 

If 

O 

■ 

feci 

Kanikokti 

h.s. 

37 

12 

9-05 

74 

44 

30-98 

17708 

hiik/iinik 

h.s. 

37 

8 

37'4« 

74 

37 

27-12 

17237 

Kilik  £nrt 

//..v. 

37 

4 

39'3' 

74 

42 

28 -c8 

18203 

Kilik  West 

//.*. 

37 

4 

12-83 

74 

39 

3  '72 

18020 

Tomtek 

//..«. 

37 

1 1 

18-02 

74 

5» 

5s '47 

1S608 

Jailing  Jilyu 

A.*. 

37 

6 

59 '97 

74 

49 

42-73 

<75'0 

Miniakii  Akhmi 

//..v. 

37 

5 

o-co 

74 

57 

46-77 

16907 

Bdl's  Station 

(Lnp  Guz) 

h.s. 

37 

4 

2'79 

74 

5i 

42-86 

■7695 

MINOR  STATIONS  IN  SHEET  42.K 


Station 


Latitude 


Longitude 


Height 


Pamir  Boundary  Commission  (Wauhope),  1895t 


O 

- 

V 

O 

'                    // 

feel 

Jarti-Gitmha: 

h.s. 

37 

29 

24-05 

74 

6     53'>4 

15240 

Benihrski 

//..*. 

37 

24 

52-35 

74 

14    21-38 

17058 

Chakmakthi 

//.*. 

37 

'4 

7-8 

74 

7     5°-4 

•3«3» 

*  The  Indo-Rnssifti>  stations  are  all  marked  with  a  circle  and  dot  cat  in  a  rock  either  in 
situ  or  embedded,  and  protected  by  a  cairn. 

t  A  correction  of  \  =  -  i"-7,  L  =  -  3"-J,  H  =  +  1 7«'»  feet  has  been  applied  to  the 
original  valnes  of  these  stations  to  bring  them  into  the  same  terms  as  the  valnes  of  three  points 
Pk.l5/42K,  Fk.IG/42K,  l'k3/42o,  which  were  common  to  the  I'imir  Boundary  Commission  and  the 
]ndo-KnR§ian  Triangniation,  and  which  have  hern  adjnsted  to  the  Indian  triangnhitiou. 
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Stations  in  Sheet  42. K — (continued) 
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Station 

Latitiuli; 

I 

on^'i 

tuile 

11,^1,1, 

" 

' 

If 

0 

' 

17 

fert 

Chid  main ii  iS'.  end 

6a.w 

a. 

37 

12 

45'6 

74 

8 

3>9 

'3 '97 

Bi>:ai-Gumbaz 

N.  nid  base 

3. 

37 

8 

42  '5 

74 

0 

42-7 

12788 

hozai-Oumbuz 

H.  end  base 

3. 

37 

8 

31-2 

74 

0 

574 

Andamtn 

A.3. 

37 

22 

iy'55 

74 

!8 

4 1  •  95 

'7449 

Mihmdn  Yol 

3. 

37 

24 

37-89 

74 

4' 

16-89 

'2957 

(upper) 

Mihman  lol 

3. 

37 

24 

29-01 

74 

4' 

18-05 

12861 

(lower) 

Kizil  Rabat 

h.3. 

37 

28 

36\37 

74 

4.5 

39  '65 

14020 

Taghurman-su. 

h.S. 

37 

24 

26-82 

74 

47 

59 '9° 

1 49.59 

RUSSIAN  STATIONS,  1912* 


Station 


Latitude 


Longitude 


Cara-helece-baclii 

Chonr-bonlae 

Chmr-boidac-bachi 

Coulatnre 
Bouddlia 
Ac-houra-bachi 

CJwur-djima 
Oufch-djima 
Coslanate-ausi 

Jiomc-maidan 

Tchalkir 

Oulati-djima-tau. 

Salantchour-conl 

Dnrbasi-cri 

Belek-kir 

Cara-dji.ma-cri 

Iiiitchca-djim.a-bacJd 

Texchik-tache 

Djoul-belecc 
Kisil-rnbale 
Pyr.  dc  la  lime  $.  IF. 


37 

58 

58-04 

74 

9 

54-40 

37 

53 

3341 

74 

•3 

16- 12 

37 

52 

30-07 

74 

10 

0-31 

37  47  19-06 

37  59  "'84 
37  49  2.)  -67 


37  30  2-22 

37  33  '9°° 

37  3>  44  20 

37  30  16- 14 

37  29  49-55 

37  28  38-29 

37  27  42-52 

37  27  23-57 

37  26  38-80 


74  9  43'9' 
74  15  29-41 
74  "5  3°"°4 


37 

46 

33  •  53 

74 

18 

i''39 

37 

44 

2-37 

74 

16 

9 -.59 

37 

43 

11-81 

74 

22 

8  .53 

37 

40 

8-55 

74 

2.5 

099 

37 

30 

25-84 

74 

22 

5-i5 

37 

34 

17-27 

74 

27 

53 -63 

74  26  53-18 

74  3°  16-32 

74  37  37-74 

74  3°  33  °9 

74  42  41-37 

74  35  >4'3 

74  36  22-99 

74  44  34-85 

74  44  24-05 


*  The  heights  and  descriptions  of  these  stations  are  not  available.  The  Talnes  here  given 
are  adjusted  to  Indian  triaogulation.  The  spelling  of  the  names  is  that  submitted  bj  the  Russian 
triangulators. 


HS 


APPENDIX  A 

Stations  in  Sheet  42. K — (continued) 


Station 

Latit 

ide 

1 

'"".it 

tilde 

1'i/r.  de  la  base  _Y.  0. 

M 

2-l 

45-'ft8 

74 

49 

5')'  23 

Oium-tacAe 

37 

-4 

21  -29 

74 

55 

'•57 

Ac-belece 

37 

21 

4«-7<> 

74 

5° 

i-6.5 

TiAapac-tache 

37 

■20 

53  *)' 

74 

5* 

39-61 

EXPLORATION 


Station 


Latitude 


Longitude 


Deasy's  stations,  1897-99 


Camp  1  "A"  A.s. 

Camp  1  "  C"  As. 

Camp  1  "A"  end  base. 

Camp  1  " B"  end  base. 
Camp  2  "£"  nid  base. 
Camp  1  "  B"  A.s. 

Camp  2  "A"  end  base 


Heisjlit 


0 

O 

// 

feet 

37 

1 2 

2  3 

74 

43 

33 

18520 

37 

1 2 

6 

74 

43 

5° 

18020 

37 

8 

44 

74 

43 

26 

'395°* 

37 

S 

33 

74 

4- 

49 

3" 

8 

4 

74 

53 

29 

37 

7 

49 

74 

45 

2 

16820 

37 

7 

35 

74 

54 

16 

1 2940* 

Stein's  first  expedition  stations  (Ram  Singh),  1900-01 1 


Camp  1  "  A  " 
Camp  1  (Stein) 
Camp  1  "£" 

h.s. 
h.t. 

37 
37 
37 

10     10 

8     46 
7     49 

74     42      11 
74     43     =  ' 
74     45       ' 

16619 
16824 

Intersected  Points  in  Sheet  42.K 

CLASS    A 


Sheet  .Series 


Intersected  Voint 


Latitude 


Longitude 


Hci-jht 
ground  level 


I.  Pamir  Boundary  Commission  (Holdich  and  Wauhope),  1895+ 

II.  Indo-Russian   Connexion   (Bell,    Mason,  Collins,   and    Mclnnes), 

1912-13 


42 


K 


Island  in  lake 
Pk.  J/+2  K 


0 

7 

26 

55 

2 

20 

1 1 

0 

°      '        "     I        feet 
74      o  46-4    |         14054 
1 1    59 -7   !        18638 


*   Aneroid. 

t  Owiiij;  10  slight  inncftirucicK  in  the  oooniiicites  of  Pk2.Vl-  K,  and  i,k!!/42K\  which 
have  since  been  omitted  from  the  data  lists,  l!;ini  Siuyh's  iri;ini_'uliitioii  is  Tery  weekly  connected 
10  G.T.  work,  and  should  not  be*  used  here  as  llie  lm>is  of  further  extensions.  Stein's  stations  in 
41i  k  are  not  shown  in  tbe  chart  of  4.2  k,  as  they  have  been  superseded  by  the  lmlo-iiu&siau 
forjucxion. 

X    i'ntr  footnote  on  page  1 19. 
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Intersected  Points  in  Sheet  42. K — (continued) 


Sheet |Setie8[  No, 


Intersected  Point 


42 


4 


K 

42  — 


Latitude 


ivongitude 


i 


42 


42 


10 


Pit.  2/42  k 
Pk.  3/42  k 


Pk.  4/42  k 


37     6  44 -o     74     9  43  o 
5  47'i   i  o     .5-2 


37  32  24'9     74  17   12'4 


llciiilil 
'8455 


16266 


Pk.  5/42  k 


37  22  57'7 


Pk.  G/42  k 


Pk.  7/42  k 


74   19  292 


17767 


37   '3  49'4     74  23  188 


18007 


K 

4,0  ... 

*~11 

I 

9 
10 
11 

1-2 

K 

42^ 

II 

13 
14 
15 

16 
17 

18 

4^ 
*-l4 

II 

19 
20 

Pk.  8/42  k 

Kizil  Rabat  Saiai 

Boundary  pillar  8 

Pk.  9/42  k 


37  32  58-5      74  39  57'j  j       '7392 


37  27  26-9  j  74  32  39-6  I  17590 
27  21-8  I  44  32-7  j  12751 
24  3S-.1  I         4'   35°  j 


Pk.  26/42  K 
Pk.  27/42  k 
Pk.  28/42  k 

Pk.  29/42  k 
Pk.  30/42  k 
rk.  31/42  k 


Pk.  15/42  k 
Pk.  16/42  K 


19  26-6 

37   '3  58'9 
'3   20j 

7  45'4 

5  5&-0 
3  37-7 
2   1 2  •  o 


38  10-2 

74  44  494 

4'  58-5 

41  136 

41  32-9 

37  24-0 

43  28  9 


18060 
18675 
'6943 
17702 
18755 
'9394 


37  34  38-02 
32  23 "24 


74  49  °'53 
57  57-54 


'7348 
1801 1 


42* 

*rf15 

I 

21 

Pk.  17/4 -J  k 

37 

29    112 

74  45  45 '9 

'5.543 

22 

Pk.  18/42  k 

24  59' 7 

52  20-7 

1 540 1 

as 

Pk.  19/t2K 

23  59-o 

49  57  3 

>59y' 

24 

Pk.  20/42  K 

20  27 '9 

46     1-4 

17241 

25 

Pk.  21/42  k 

'7  47'9 

45     s " ' 

18265 

26 

Pk.  22/42  k 

16  24-8 

48     7-' 

17885 

K 
4.0 

II 

27 

Pk.  32/42  k 

37 

"3  47'2 

74  48     3'3 

18390 

"16 

28 

Pk.  83/42  k 

11   522 

54  3'-8 

18845 

20 

Pk.  34/42  k 

5  5°'9 

49  40-6 

18172 

30 

Pk.  35/42  k 

2     8-8 

.55   '5-i 

17926 

31 

Pk.  36/42  k 

37 

0  2.5-3 

74  .57  53-8 

18171 

*  A  correction  of  A  =  —  4"-7,  L  =  —  3"-3,  H  =  +  17<>t'eet  has  been  applied  to  (he 
original  value?  of  the?c  points  to  bring:  them  into  the  same  terms  us  the  values  of  three  points 
Pk.15'42  k,  Pk.lG/42  k,  Pk.8/42  o,  whicli  were  common  to  the  Prinilr  Boundary  Commission  and  the 
Indo-Uussian  Triangidation,  and  which  have  been  adjusted  to  the  Indian  trianjiulation. 

1.  Serial  Nos.  10  :»nd  20  were  common  to  the  Indo-Unssian  triaugalatiou  and  PimiiIc 
Bonndary  Commission  work. 

2.  Pk. 10/42  K  of  Pi'imTr  Boundary  Commission  triangulatiou  and  the  explorer's  points, 
rk.l2/42K,  Pk.i:V42K,  Kilik  pass,  Pk.  14/12  K,  Pk.23,42  K,  and  Pit. 25/12  K  were  found  inaccurate 
during  (lie  Indo-lluseian  Connexion,  and  arc  omitted. 

'A.  The  explorer's  points,  Vk.l  1  42  k,  and  Pk. 24/42  K,  have  been  superseded  by  the  stations 
Karakokti  and  Totntek  respectively. 


120 


Al'l'ENDlX  A 


Stations  in  Sheet  42.M 

ASTRONOMICAL 


Station 


Latitudi 


Longitude 


Heiirlit 


De  Filippi's  latitude  and  longitude  station,  1914 


Kashgar  latitude  and  j 
longitude  station      I 


39     2fi     '9-74 


7.5     59       5'&4 


The  astronomical  latitude  and  longitude  were  determined  here  in  1914  by 
Sir  l'\  De  Filippi.  The  station  has  not  been  connected  to  (i.T.  triangulation,  and 
the  geodetic  values  are  therefore  not  yet  known.  The  longitude  was  determined 
by  wireless  telegraphic  signals  transmitted  from  Lahore  and  timed  simultaneously 
at  Dehra  Dun  and  Kashgar. 

The  station  is  situated  in  the  old  Muhammadan  cemetery  between  the 
British  and  Russian  consulates  north  of  Ivone-shahr.  The  exact  nature  of  the 
station  is  not  yet  kuown  (1921). 

EXPLORATION 


Station 


Kashgar  (Camp  162 J 
Camp  162  "A" 


Latitude 


Longitude 


Deasy's  stations,  1899 


39 
39 


28 
3* 


•9 

47 


75 
75 


58 
54 


35 
55 


Height 


feet 

4400* 

5'2ot 


Stein's  first  expedition  station  (Ram  Singh),  1900-01. 


Tash-malik  {Camp  13) 
"£"  h.s. 


39 


7       47 


75      36       2' 


53i3 


Kathgar     {Chlni-bag/i) 

{Minor  astronomical 

it  at  ion) 


Clementi's  station,  1907 
39     28    45-i§  75 


4213J 


In  the  British  Consulate  at  Chlni-bagh  outside  the  Muhammadan  walled 
city.  Latitude  by  sun  observations  with  4"-transit  theodolite.  Longitude  bv 
ehronometrie  meridian  distance  from  Ikul. 


Intersected  Points  in  Sheet  42. M 

CLASS    B 


Sheet 


42- 


Intersected  1'oint 


Latitude 


Longitude  HeiSht 

ground  leTel 


Stein's  first  expedition  point  (Ram  Singh),  1900-01 


Pk.l/*2ji 


39    28     21 


75     17 


*  Hypsometer. 

t  Aneroid. 

%  Mercurial  barometer. 

jj  Unadjusted  values. 
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Stations  in  Sheet  42.N 

EXPLORATION 


121 


Station 


Latitude 


Lon<citu<le 


Height 


Stein's  first  expedition  stations  (Ram  Singh),  1900-01 


O 

< 

» 

1         0 

- 

» 

jWI 

CO  HI]  J   U 

'It"                    l,.x. 

38 

25 

3 

j       7.5 

0 

49 

14326 

Camji  9. 

(]j.  Kura-i-iif) 

3" 

*4 

.5' 

75 

3 

'9 

1        ' ' 03O 

Camp  '■> 

'C"               li.i. 

3* 

21 

47 

1       " 

3 

2.5 

'457° 

Intersected  Points  in  Sheet  42. N 

CLASS    A 


intersected  I'tiin i 


Latitude  Longitude 


HciRbt 
eroitnd  level 


Pamir  Boundary  Commission  (Holdich  and  Wauhope),  1895* 


«! 

1 

Pk.7/42  k  (Muz-tagli-atii) 

38   16  37-8 

O             '            // 

7.5     7     2-3 

fert 

24388 

N 
4*4 

2 

Pk.8/42  x 

38   '3  5.5-3 

75     6  42-° 

22956 

CLASS    B 


Sheet 


Intersected  Point 


Latitude  Longitude 


Height 
'round  level 


42^-:     6'  i    Pk.  15/42  x 


Second  Yarkand  Mission  (Trotter),  1873-74 

•■•  I  3«  3.5   '5 
Deasy's  points,  1897-99 


"    |    /<■>■> 

75  22  47      j      25350 


4,23 


42 


N 


4  i  Pk.2/12  x  (Chakkarkul  AY.);  38  51   49 
.5  i  Pk.3/42  x  (Chakkarkul  E.)  i         50   19 


6  ;  Pk.  fi/42  x. 

i 


I 


Pk.  9/42  n. 
Pk.  10/42  x. 


38    17   5° 

38    12  22 
"   53 


75     A  27 
8  52 

22070 
21480 

7.5   12  55 

19840 

75     6  52 
1  1    29 


22240 


*  A  correction  of  a  =  —  4-"7,  L  =  — 3-"3,  H  -  +  176  feet  has  been  applied  to  the  original 
values  of  these  points  to  bring  them  into  the  same  terms  as  the  values  of  three  points  Pk.  16/ 42k, 
Pk.  I0/42k,  Pk.  3/42o,  which  were  common  to  the  PiimTr  Boundary  Commission  and  the  Indo- 
Knssinn  t-ri angulation,  and  which  have  been  adjusted  to  the  Indiau  triangulation. 
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Intersected  Points  in  Sheet  42. N— (continued) 


Sheet      .No 


Intersected  Point 


Longitude 


Height 

ground  Icvt'l 


Deasy's  points,  1897-99— {continue*!} 


42N- 

.9 

Pk.  12/42  >.'. 

O         '        It 

38  39  26 

O         '           // 

75  21   37 
75   '7   24 

2353° 

*4 

10 

Pk.  14/42  x. 

3«     5  2' 

1  7480 

Stein's  first  expedition  points  (Ram  Singh),  1900-01 


«T 

11 

Pk.  1/42  x. 

38  54  3° 

75     '     0 

20573 

42? 

2 

12 

Pk.4/42N.  (Kongurl)   ... 

38  39  23 

75   '3     5 
75     5   IO 

25146 

42* 
3 

13 

Pk.  5/42  n. 

38  27     6 

'  2399 

42* 
5 

14 

Pk.  11/42  x. 

38  54  27 

75  20  27 

14898 

N.  B.-  Pk.  13/42  N   (Kongur  11)  has  beeD  rejected. 


Stations  in  Sheet  42.0 


GEODETIC 


Station 


Latitude 


Longitude 


Height 


Indo-Russian  Connexion*  (Bell  and  Mason),  1912-13 


o 

O 

// 

/<■>■/■ 

Sarblock  t  (Russian  E.) 

h.*. 

37 

18 

59  • '  5 

75 

4 

41-29 

I7284 

Kukhti-k  %  (tin*sitiii   ir.) 

L.I. 

37 

■7 

33->6 

75 

0 

1228 

17031 

Ttmi'dcr                       h.x. 

37 

14 

55-J9 

75 

3 

21  -02 

I761  1 

TiMiltil-huii                 h.x. 

37 

IO 

49-.58 

75 

8 

24-33 

1 7595 

Duxlitr                         //..v. 

37 

4 

38-16 

75 

2 

3°-53 

16024 

*  The   Indo-Russian  stations  are  all  marked  by  a  circle  ami  dot  cut  in  a  rock   either  hi  sifti 
or  embedded,  and  protected  by  a  cairn. 

i  Known  to  the  Russians  as  "Beik". 

X  Known  to  the  Knssians  as  "Ae-tonrouc-tan". 


APPENDIX  A 
Stations  in  Sheet  42.0 — (continued) 

EXPLORATION 


]-i:i 


Statio 


Latitude 


Longitude 


Deasy's  stations,  *  1897-99. 


Camp  4  "  B"  end  base 
Camp  4"  .1"  end  base 
Camp  6  "  A  "  end  base 

Camp  o  observing 

station 
Gain])  5  "  A  "  end,  base 
Camp  o  "  C  "  v. 

Gamp  ii  "  li  "  end  base 
Camp  120  "  G"  /,.s. 

Camp  120  "  li  "  k.s. 

Camp  6  "  B"  end  base 
Camp  5  "  A  "  lis.  t 

Camp  4"  A"  //.*.  t 

Camp  6"  A"  h.s.  t 

Camp  120  "  A  "  end 

base 
Camp  120  "  A  "  h.s. 

Camp  121  (Minor 
astronomieal  station) 

Camp  122  (Minor 
astronomieal  station) 

Camp  123  (Minor 
astronomieal  stution) 

Camp  10  (Minor 

astronomical  station) 

Camp  45  (Minor 

astronomieal  station) 

Camp  128  (Minor 
astronomical,  station) 

Camp  124  (Minor 
astronomieal  station) 

Camp  127  (Minor 
astronomieal  station) 

Camp  137  (Minor 
astronomieal  station) 


37 
37 
37 

'4 
'3 
1 1 

21 

24 

4 

37 
37 
37 

9 
9 
8 

32 
10 
21 

37 
37 
37 

8 
3' 

7 
20 
1  1 

37 
37 
37 

1 1 
1 1 
1 1 

47 
39 
36 

37 
37 

1 1 
V- 

21 
59 

37 

32 

49 

37 

37 

0 

37 

29 

53 

37 

23 

S 

37 

1 

55 

37 

37 

50 

37 

24 

59 

37      '9       4° 


37 


75  23  6 
75  23  3** 
75     29     53 


75  27  45 

75  27  31 

75  25  53 

75  28  4 

75  43  56 

75  42  18 

75  3°  IO 

75  32  39 

75  32  39 

75  32  39 

75  45  59 

75  48  43 

75  37  22 

75  39  29 

75  39  29 


75  42   2 

75  53  '4 

75  55  52 

75  5'   21 

75  56   22 

75  56   '9 


Height 


feel 

I  1620 
'493° 


12070 
12530 


'394° 
13220 


17650 
1 76.50 

1 7650 
12230 

■5'4°t 

10700J 
■2250} 
iiojoJ 

'435° J 
Ji75°t 
10600 X 


8700J 


88ooJ 


*  Densy's  work  is  based  on  the  original  values  of  certain  Piimir  Boundary  Commission 
points,  which  were  in  1920  slitihtly  adjusted  to  the  lndo- Russian  Connexion.  It  is  not  considered 
sufficiently  accurate  to  apply  the  sm fill  corrections  necessary  to  bring  it  into  the  revised  terms. 
No  descriptions  of  Deasy's  stations  are  available  from  his  records. 

f  "  A  "  h.  s.  is  common  to  Camps  4-,  5  and  G. 

X   Aneroid. 
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APPKNDIX  A 


Stations  in  Sheet  42. 0— (continued) 


Station 


Latitude 


Loiiaritiule 


Height 


Stein's  second  expedition  stations*  (Ram  Singh),  1906-08 


O 

' 

tr 

o 

" 

/eel 

On"/'  i 

•c" 

//.*. 

37 

54 

22 

75 

1 1 

44 

1  2720 

Guiip  1 

'  B" 

/<..«. 

37 

53 

45 

75 

'3 

26 

9970 

Ohii/j  1  ' 

'J" 

//..v. 

37 

a2 

29 

75 

>3 

5 

995° 

t'llll/p  1  ' 

'  F" 

//.*. 

37 

55 

49 

75 

-5 

45 

'373° 

Cum/)  1  ' 

'  D" 

//..v. 

37 

5' 

5<s 

75 

'5 

28 

13180 

Intersected  Points  in  Sheet  42.0 

CLASS   A 


Sheet 


Series 
No. 


No. 


Intersected  Point 


Longitude 


Height 
Gronud  level 


I.  Pamir  Boundary  Commission  (Holdich  and  Wauhope),  1895t 

II.  Indo-Russian  Connexion  (Bell,  Mason,  Collins  and  Mclnnes),  1912-13 


43 


O 


II 


1  Pk.3/42  o 

2  '  Pk.24/42o 

3  Pk.25/42  o 


37  33  48-4 
37  33  >5'< 
37  3i   37'<s 


"5  9  44-9 
75  °  55-s 
75     3  52-4 


42 


O 


i  j 

i 

11  j 

i 


4  j  Pk.4/42o 

0  ,  Pk.5/42o 

(i  j  Pk.26/42o 

7  j  Pk.27/42o 


42 


O 


II 


9 
10 

11 

12 
13 

14 
15 
16 

17 
18 


Pk.28/42  o 
Pk.29/42  o 
Pk. 30/42  o 

Rock  pillar  on  flank 

of  Pk.31/42  o 
Pk.3l/42o 
Pk.32/42  o 

Pk.33/42  o  + 
Pk.34/42  o 
Spur  cairn 

Pk.35/42  o 
Pk.3C/42  o 


37 
37 
37 

37 


7-7 

3-5 

19-2 

7-7 


75  7  8-9 
75  6  5°-' 
75  "  '4-o 

12  54-1 


feel 
20898 
'8513 
l8439 


18887 
18236 
19268 

18659 


37  '°  43-9 
37  10  io- 1 

37  9  4C-7 


37 
37 
37 

37 
37 
37 

37 
37 


841-2 
8  31-9 
7  36'5 

7  2«"4 
7  '4'5 
5  '7'9 

3  4'6 
3  4"5 


75 

1 

1 1 

4 

18182 

75 

4 

50 

•2 

18003 

75 

3 

6 

b 

'7975 

75 

13 

45 

0 

•742'5§ 

75 

•3 

54 

8 

18329 

75 

1.3 

39 

9 

18467 

75 

14 

53 

9 

1 9256 

75 

9 

41 

8 

16194 

75 

2 

30 

2 

16190 

75 

12 

18 

0 

19188 

75 

'3 

'5 

2 

18952 

4,0 

"8 

II 

19 
20 

Pk.37/42o 
Pk.38/42  0 

37   '4  29-9 
37    lo     2-5 

75   >6  3^-6 
75  17   l6-6 

•8336 

17203 

«S| " 

21 

Pk. 39/42o 

37   '8   23-7 

75  34  23 '4 

'S737 

*  Hilm  Singh's  work  in  this  area  is  based  on  Dcasy's  and  that  of  the  Pamir  Boundary 
Commission  previous  to  its  adjustment  in  1920.  No  attempt  has  yet  been  made  to  adjust  it,  and. 
it  is  therefore  in  slightly  different  terms  to  (*.  1.  work.  No  descriptions  of  his  stations  are 
available. 

t  A  correction  of  A=  —  4'/*7,  L=  —  3"-3,  H  =  +  17G  feet  has  been  applied  to  the  original 
values  of  these  points  to  bring  them  into  the  same  terms  as  the  three  points  Pk.  15/42  K. 
Pk.  10/42  K,  Pk.3/42  o,  which  were  common  to  the  Piinilr  Boundary  Commission  and  the  Ind». 
llus-sinn  Trian^ntation  and  which  have  been  adjusted  to  the  Indian  trinn^uitition. 

X  Probably  identical  with  explorer's  point,  Pk.  6/42 o. 

§  Top. 
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Intersected  Points  in  Sheet  42.0 

CLASS  B 


125 


No. 


ltiUT6ecte(l  Point 


Latitude 


Longitude 


Height 
ground  level 


Deasy's  points,  1897-99 


42°: 

I 

22 
23 

Pk. l/42o 
Pk.2/42o 

O         '        // 

37  4'   48 
37  38  46 

0     1     u 

75     9  34 
75     9  48 

feet 

42° 

8 

24 
25 
26 

57 

Pk.7/42o 
Pk.8/42o 
Pk.  9/42o 

Pk. 10/42  o 

37   '3     9 
37   11   46 

37     8   25 
37     3  36 

75  2°     5 
75  21   32 
75  21   24 

75  20  39 

16540 
13640 
17220 

42  re!  28 

Pk. 11/42  0 

37  43  25 

75  39  26 

16920 

«s 

29 
30 
31 

32 
33 
34 

Pk.l2/42o 
Pk.l3/42o 
Pk.l4/42o 

Pk.l5/42o 
Pk.l6/42o 
Pk.l7/42o 

37  29  38 
37  28  20 

37  27   17 

37  2I  57 
37   "7     3 
37   i6     ° 

75  31   22 
75  3'  23 
75  3°  29 

75  3'  32 
75  33  58 
75  34  37 

18130 
18240 
18550 

18170 
17500 

«s 

35 
36 

37 

Pk.l8/42o 
Pk.l9/42o 
Pk. 20/42  o 

37   13  21 
37      '    18 
37     °  36 

75  39   13 
75  38  33 
75  40  25 

1  8000 
17790 

-s 

38 

Pk.21/42o 

37  3°  38 

75  5'  55 

1 8 190 

< 

39 
40 

Pk.22/42o 
Pk.23/42o 

37     9  36 
37     2  2' 

75  53  25 
75  54     3 

18560 
16590 

Stein's  second  expedition  points  (Ram  Singh),  1906-08 


«? 

41 

42 

Pk.40/42o 
Tash-kmghan  Fort 

37  48   12 
48     0 

75     5  57 
75   '4  35 

10225* 

< 

43 
44 

Pk.41/42o 
Pk. 42/42  0 

37  58     1 
37  55  36 

75   18  58 
75   19  25 

16890 
14990 

«? 

45 
46 

Pk. 43/42o 
Pk.44/42  0 

37  56  28 
37  55  52 

75  3°     7 
75  3°  46 

18746 
'/857 

Xate—  The   explorer's   point    Pk.6/42o   has    been    replaced    by   the   intersected   point 
Pk.33/42o. 
«  Top. 
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APPKNDIX  ./ 
Stations  in  Sheet  51  L 

ASTRONOMICAL 


Station 


Latitude 


Longitude 


De  Filippi's  latitude  and  longitude  station,  1914 


Stiff?/  Karnnl 


36     20     54-91 


7S        1      36-09 


Height 


feel 


Latitude  and  longitude  station  at  the  Chinese  fort  ;  longitude  was  obtained 
by  wireless  time  signals  transmitted  from  Lahore  recorded  simultaneously  at 
Suget  Karaul  and  Dehra  Dun.  l)e  Filippi's  values  were  not  available  during  Sir 
Aurel  Stein's  surveys  nor  for  the  const  ruction  of  his  map,  which  shows  the  fort 
at  \  ;«>°  20'  50",  Long.  78°  6'  .35". 

EXPLORATION 

Trotters' topographical  latitude  and  longitude  station,  1874 

Ak-taytt  No.  2  Camp  '3^         o        1  1       !        78  3        20       |       '533° 

Station  undeseribed;  latitude  by  one  north  and  three  south  stars  ;  longitude 
from  the  mean  of  three  'Pandit'  traverses  ;  not  shown  on  Stein's  map. 

intersected  Points  in  Sheet  51. L 

CLASS  B 


Sheet 


51" 


Intersected  Point 


Latitude 


Longitude 


Height 
ground  level 


Stein's  first  expedition  points  (Ram  Singh),  1900-01 


PL-.  1/5]  l* 


36     10     25 


78      2u      46 


feet 


5110 

0 

Pk.'2/olL 

36     37     13 

78 

37       3 

17178 

51  J} 

3 

Pk.;3/5lL 

36       5     37 

78 

34     57 

23757 

-is 


PL-.4/511. 


36       4       9 


78     50     11 


Stations  in  Sheet  51.P 

EXPLORATION 


Station 


Latitude 


Longitude 


Height 


Stein's  first  e 

Uligh-art-ilawan  'A'  li.s. 
Kiiual-i/a/ivii  'B'         //.x. 
Tope  'D'                       It.*. 

xpedition  stations  ( 

0        *        // 

36      46      45 
36       43       j  6 
36         8        10 

[Ram  Singh),  1900- 

79       29       57 
79       32       4' 
79       53       48 

01 

fee! 

V891 
10815 
•3949 

*  This  peak  is  donbtful;  it  does  uot  seem  to  have  been  found  during  the  detail  survey. 
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Intersected  Points  in  Sheet  51.  P 
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CLASS    8 


Sheet 


Intersected  Point 


Latitude 


Longitude 


Height 
ground  level 


Stein's  first  expedition  points  (Ram  Singh),  1900-01 


p 

P 

51T 

1 

8 

Pk.  1/51p 

Pic.  2/51  r> 
Pk.  3/31  i' 

O 

36 

36 
36 

49 

if. 
15 

.54 
52 

It 

48 

47 
52 

0 
47 

O 

79 

79 
79 

79 
79 

»9 

22 
'7 

10 

2 
25 

1 1 

24 

feet 

9399 

1788.5 
18845 

54 

4 

Pk.  -J./5I  i- 
Pk.  3/51  i' 

43 
34 

7246 
7633 

p 

5Jir> 

6 

Pk.  6/31  p 

3* 

38 

28 

79 

38 

57 

>>456 

p 

51n 

7 

Pk.  7/51  P  (Mudache-tagh) 

36 

20 

0 

79 

32 

5° 

17220 

51IP3 

8 
9 

Pk.  8/51  P 
Pk.  9/51  p 

3* 
36 

53 
49 

35 
8 

79 
79 

45 
46 

6 

17 

753° 
8616 

Intersected  Points  in  Sheet  52. M 


CLASS    A 


Intersected  Poiut 


Latitude 


Longitude 


Height 
ground  level 


Kashmir  triangulation  (Chang-chenmo,  Johnson),  1860-62 


-? 

i 

2 

Pk.  1/52  m 
Pk.  2/52  m 

O 

35 
35 

14 

7 

27 
52 

O 

79 
79 

5 
13 

29 
53 

feet 
21040 

«; 

*J 

Pk.  4-/52  m 

35 

53 

36 

79 

26 

5 

H750 

M 

5- 

4 

Pk.  5/52  m 

35 

2 

27 

79 

22 

V- 

«5 

5 

Pk.  6/52*1 

35 

52 

29 

79 

32 

34 

21960 
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Intersected  Points  in  Sheet  62. M— (continued) 

CLASS  B 


No. 


Intersected  Point 


Longitude 


Height 
gronud  IctcI 


Stein's  first  expedition  points  (Ram  Singh),  1900-01 


M 

52-. 

0 

6 

Pk.  3/52  m 

O            '            // 

35     59     '4 

35     47       8 
35     46     47 

C                t               If 

79     24     26 

79     49     47 
79     54       1 

23071 

M 

52I8 

7 
6' 

Pk.  7/52m 

Pk.  8/52  ji*    (Cholpanglik) 

22590 
23309 

Stations  in  Sheet  60D 

EXPLORATION 


Station 


Latitude 


Longitude 


Height 


Stein's  first  expedition  stations  (Ram  Singh),  1900-01 


Uligh-dairau  '  C ' 

h.s. 

C           '            // 

36     27     27 

So       7     33 

feet 
14904 

Bol-o-dong  '  I" 

h.s. 

36     10     38 

80     59     53 

12265 

Uku-tdgh  '  E ' 

h.s. 

36       6     32 

80     49     56 

■3566 

Intersected  Points  in  Sheet  60.D 

CLASS  A 


Sheet 


No. 


Intersected  Point 


Lutitude 


Longitude 


Kashmir  triangulation  (Johnson),  1862 


Height 
ground  level 


60» 

t 

1 

Pk.3/60  d 

(Tikelik-tiigh) 

C                '                   // 

36     29     34 

0       ' 
80     22 

80     31 

59 

feet 
18780 

< 

2 

Pk.8/60D 

36     21     21 

8 

*  The  mine  shown  on  Stein's  map  No.  10,  for  this  peak  is  x:?f>°  46'  40",  I,  79  51'  0".  It 
is  not.  known  whether  the  value  shown  ,ii>ovt*  us  obtained  from  his  first  expedition  w:is  subse- 
quently found  inaccurate. 


AJ'I'KNDIX  A  12» 

Intersected  Points  in  Sheet  60. D— (continued) 


CLASS  B 


Sheet 


InU-rstcled  1'oinl 


Lalitlirk-  !  i.on^'iillrie 


Height 
Srrouurl  lerel 


60  ■> 


lJk.  1/6(1  n 


C0D       4\  Pk.7/60  o 
10: 


Deasy's  points,  1897-99 

,           O  It/ 

...      36  32     4C> 

l' 

•••  ;   3r>  33     .3' 


80     28     35 
So     30     38 


Stein's  first  expedition  points  (Ram  Singh),  1900-01 


60D 

0 

6" 

Pk.2/00  11* 
Pk.-1/GOo 

29 
21 

47 
.55 

80 
80 

26 

2  3 

.58 

16542 

60T) 

8 

7 
8 

Pk.5/60i.t 
Pk.6/60n 

3* 
36 

10 
7 

26 
3* 

So 
80 

25 
16 

28 
22 

60T> 
12 

9 

Pk. 9/60  nt 

3(- 

3 

3° 

80 

V- 

22 

Stations  in  Sheet  60.H 


EXPLORATION 


Station 


Latitude 


Lonsjitude 


Height 


Stein's  second  expedition  stations  (Ram  Singh),  1906-08 


O                  '              // 

0 

' 

It 

feet 

Achchan  hasrf  N.  eml ,    s. 

36     25     43 

81 

56 

35 

8807 

{S/tMtn-iffWff) 

Aekekan  base,  <S*.  t'f/il,     s. 

36     24     41 

81 

.55 

57 

8964 

'  A  '                      /.». 

36     24     13 

81 

55 

9 

95S3 

'  B  '                     A.,. 

36     23     49 

81 

58 

52 

10971 

*  This  point  is  not  shown  on  Stein's  map.  Sheet  No.  14:  it  is  not  known  whether  it  is  iden- 
tical with  Pk.  3i;0i), 

■f  The  existence  of  these  peaks  is  doubtful.  They  do  not  appear  to  have  been  located 
during  Sir  Anrel  Stein's  detailed  surveys. 
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APPENDIX   .( 

Intersected  Points  in  Sheet  60. H 

CLASS  B 


Sheet 


IntcrM't'teti  Point 


Latitude         i        Longitude  Hc'Kht 

l  ground  level 


Deasy's  points,  1897-99 


H 


60 


60 


Pk    1/T)0h 
Pk.  2/00  H 


Pk.  3/60  h 

((ihazi-kntiu'liak) 
Pk.  4/60  H 
Pk.  5/60  )| 

Pk.  6/60  ii  * 
Pk.  7/00  H 
Pk.  8/00  h 

Pk.  9/60  ii 


3* 


3<"> 
36 

y> 

36 
3* 


3     30  i  8|      :3       4 
'     37  '  8'      ^     33 


9 

37 

7 

57 

0 

10 

I 

49 

I 

44 

I 

0 

3« 
S 

Si 

43 

3.^ 

Si 

42 

3.5 

Si 

3« 

5" 

81 

35 

3« 

Si 

34 

3* 

Si 

34 

3' 

Si 

3« 

37 

AW 
18810 

'393° 


1  ,",Soo 

16650 
1S400 


20080 
20280 

21840 


Stein's  second  expedition  points  (Ram  Singh),  1906-08 


fioS. 


H 

60  j-r 

Jo 


10  Kapa  village  tree 

11  i  Pk.  14/60  11 


36     32     41      Si      54       o  6926 


36      '5      '3   j  Si      5°        ' 


60 


12 


i'k.  15/00  11 


36      1 2        7 


81      57     5> 


"3552 
18948 


Station  in  Sheet  60K 

EXPLORATION 


Station 


Latitude 


I 


Lon-'ilude 


Height 


Stein's  second  expedition  station  (Ram  Singh),  1906-08 


Uiya-ljo 


37       3       34         j       Si     45 


I         frrt 
|         4400 


•  This  peak  is  probably  non-existent  and  is  not  shown  on  Stein's  map.  Sheet  No.  11. 


AI'I'KNDIX   A 

Stations  in  Sheet  60.L 

EXPLORATION 


131 


Station 


Latitude 


l/iin-ritiide 


Height 


Stein's  second  expedition  stations  (Ram  Singh),  1906-08 


O 

- 

1/ 

O 

' 

» 

;     ./""■' 

•  D' 

h.t. 

?/■> 

V 

•7 

82 

X 

5» 

963° 

'  Ji' 

h.s. 

3f< 

3< 

1  2 

82 

14 

4 

!   i'3'5 

<6" 

h.s. 

3* 

28 

35 

82 

2 

59 

9637 

T 

h.s. 

36 

IS 

17 

8i 

25 

25 

10622 

'J' 

/l.s. 

¥> 

34 

43 

8  J 

2 'I 

0  j 

!  I  56 1 

<ff' 

h.s. 

3'> 

33 

39 

Xj 

^4 

9 

i   "745 

<F' 

h.s. 

36 

32 

33 

82 

16 

31 

!  • 0509 

<G' 

/..v. 

V 

3° 

33 

82 

'9 

3« 

1 2642 

•  M' 

/,.*. 

3f> 

3« 

'3 

&2 

44 

^3 

8509 

'VC* 

h.s. 

36 

36 

26 

82 

35 

24 

9466 

•L' 

h.s. 

36 

3") 

18 

82 

32 

22 

10852 

'  0' 

A.M. 

& 

35 

'9 

82 

5& 

36 

1 1 600 

'N' 

/l.S. 

36 

34 

59 

82 

5' 

55 

11769 

Intersected  Points  in  Sheet  60.L 

CLASS  B- 


Sheet 


Intersected  I'oiiit 


Lntitade 


Longitude 


Height 
yrouml  level 


Deasy's  points,  1897-99 


CO- 


Pk.  I  /CO  1. 
I'k.  2/60  i. 


36 
3<i 


1 1 

1 2 


59 
52 


82 
82 


5» 


2 1 850 
2 1 660 


CO, 


3  Pk.  3/C.O  1. 
7  I  Pk.  J./60  1. 
o  1  Pk.  5/GO  1, 

I 


coB  e 

i  2 

i  8 

I 


Pk.  6/fiO  1. 
Pk.  7/tiO  1. 
Pk.  S/fiO  1. 

I'k.  U/60  1. 


11     48      82     24 


36     1  ■      45 

36     11     3 1   i  82 


3f>      '  4        4 
36      13     48 

o<>      '3     34 


17     42 
23       '4 


82  39  o.i 
82  40  44 
82     37     46 


36     .3     2S      82     33     59 


20330 
20400 
203  io 


20760 
20380 
203S0 


20490 


132 


AIM'ENDIX   A 

Intersected  Points  in  Sheet  61. L — {continued) 


CLASS  B 


Sheet'   No. 


In! eisf ft eil  I'.mtt 


Longitude 


Height 
ground  lerel 


Stein's  second  expedition  points  (Ram  Singh),  1906-08 


60., ,  /()  .  I'k.  10/60  i. 


•  ••  I  36    3'     25 


82     13     21 


60 


11  i  Pk.  13/00  1. 

12  !  Pk.  10/60  1. 

13  j  Pk.  16/60  1. 

14  j  Pk.  I  7/60  1. 
ir,  I  Pk.  18/60  1. 
16  j  Pk.  19/00  1. 


36 

28 

49 

30 

27 

3.5 

30 

26 

44 

3* 

24 

".5 

30 

22 

3° 

30 

18 

10 

L 

60  -x    17 

b    18 

:    19 

'  20 
21 


Pk.  21/60  r. 

Pk.  23/60  1. 
Pk.  25/60  1. 

Pk.  26/60  r. 
Pk.  28/60  l 


36     35       8      82     29     26 

36     33     46      82     28 

36     33     27      82      16       o 


36 
36 


4' 
5 


82     28     22 


feel 
>'°53 


82 

'3 

29 

12885 

8_> 

0 

5' 

9321 

82 

8 

3 

•35°5 

82 

8 

35 

16266 

82 

4 

35 

'459.5 

82 

9 

22 

18606 

10821 

13596 

958' 

'455° 
17050 


60  7 

22   !  Pk.  30/60  l 

! 

36 

25 

1 

3.5  »-' 

1 

1 

20 

0 

19970 

1 
60  Yn    S3     Pk-  ;W>0r. 

36 

34 

28 

S2 

43 

20 

11279 

24 

Pk.  35/00  1. 

36 

34 

2.5 

82 

43 

28 

12516 

i  26 

Pk.  36/601. 

3" 

34 

8 

82 

34 

27 

12S39 

:  26 

Pk.  37/60  l 

36 

34 

3 

82 

3' 

16 

13091 

60ll 

1 
27     Pk.  38/60  1, 

36 

29 

37 

82 

33 

.56 

19982 

28 

Pk.  39/60  l 

36 

2.5 

12 

82 

32 

59 

'9.592 

29 

Pk.  40/60  1. 

36 

24 

52 

82 

33 

18 

19764 

1 

60,^'  30 

Pk.  41/60  1. 

36 

39 

36 

82 

4.5 

48 

8068 

31 

Pk.  43/60 1. 

36 

35 

1 

82 

49 

7 

1 1 443 

32 

Pk.  45/60  h 

36 

3  2 

29 

82 

57 

4' 

15000 

60  r- 
lo 

33 

Pk.  46/60  l 

36 

25 

26 

82 

5' 

4 

17300 

APPENDIX   A  \v;, 

Intersected  Points  in  Sheet  60  P 

CLASS    B 


Sheet 

No. 

intersected  Point                           Latitude         j 

|                 i 

Lon^ilm: 

Heigot 
ground  level 

Deasy's  points,*  1897-9S 

60iP3 

1 

Pk.  1/00  r                        ...  !  36     50     12 

i 

O                  ' 

83     53 

1 

feet 

60?4 

2 
3 
4 

5 

Pk.  2/60  p 
Pk.  3/60  i' 
Pk.  4/60  p 
Pk.  5/60  p 

36     43     24 
36     43       9 
36     42     41 
36     42     25 

83     53 
83     58 
83     49 
83     48 

1 
12 

49 
52 

13700 
14150 

I3°5° 
12900 

Stein's  second  expedition  points  (Ram  Singh),  1906-08 


64 

6 

Pk.  6/60  p 

3* 

35 

35 

83 

0 

34 

12200  t 

7 

Pk.  7/60  p 

36 

33 

5 

«3 

0 

18 

'4735 

8 

Pk.  8/60  p 

36 

3' 

32 

83 

2 

5» 

16606 

Stations  in  Sheet  61. A 

EXPLORATION 


Station 


Latitude 


Longitude 


Height 


Stein's  second  expedition  station  (Lai  Singh),  1906-08 


Zailik  '  D ' 


A.s. 


I 


35     5°     38 


•        '       '  |        feet 

80     51      48  j        14486 


Intersected  Points  in  Sheet  61. A 

CLASS    A 


Sheet 


No. 


Intersected  Point 


Latitude 


Longitude 


Height 
ground  level 


Kashmir  trlangulation  (Chang-chenmo,  Johnson),  1862 


61^ 

0 

- 

// 

0 

- 

// 

feet 

1 

Pk. 

1/61  Aj 

35 

S6 

21 

80 

'4 

10 

23890 

(Muz-tagh  or  K5) 

*  Deasy's  points  io  69. D  were  reported  inaccurate  in  longitude  by  Ram  Singh  in  1906-08 
and  it  is  possible  That  these  points  of  his  in  60.P,  which  are  not  shown  on  Stein's  maps  and  were 
therefore  probably  not  located,  are  also  inaccurate. 

t  Height  omitted  in  map.  Sheet  No.  19. 

X  This  peak  was  originally  known  in  the  Survey  of  India  as  E  61. 
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Intersected  Points  in  Sheet  61. A— {continued) 

CLASS  A 


Sheet     No. 


Intersected  Point 


ongitude 


Height 
[round  level 


Kashmir  triangulr.tion  (Chang-chenmo,  Johnson),  1862 


61* 

0 

0 

Pk.  3/(51  a 

6l4 
* 

3 
4 
5 

Pk.  4/til  A 

Pk.  5/(51  a 

Pk.  6/61  a 

.3.5     35     l6 


80     1 8     56 


3.5     27     ^7      »°     2°     58 
35     26       6     80     24     54 

35     25     '3  I  x°     *<>     53 


21 250 


2 1 240 
2 1 11S0 
20980 


CLASS  B 


Deasy's  points,  1897-99 


61— j     7  i  Pk.  7/01  a* 
13j     Si  Pk.  S/61  a 


35     58     4^  !  80     57     56 
35     55     3<s  i  8°     52     24 


2143°+ 


"15 


«i 


.9  I  Pk.  9/01  a 

I 


35     '9     27  ;  80     55     55 


Stein's  first  expedition  point,  1900-01 


Pk.  J/61  a 


35     48     20 


S°       '     53 


2349° 


22639 


Stations  in  Sheet  61.E 

EXPLORATION 


Station 


Latitude  '  Longitude 

Deasy's  stations,  1897-99 


Ciimp  116  "A"  fiiil  btisr 
Camp  116  "li"  //.«. 

('iimp  116  "A"  h.x. 

Camp  116  "C"  h.x. 

Camp  .97     "D"  h.x. 

Camp  97    "A"  h.x. 


35 

52 

4^ 

81 

27 

5" 

35 

52 

44 

81 

27 

24 

35 

52 

23 

81 

28 

40 

35 

50 

1 

81 

26 

3' 

35 

42 

>5 

81 

•43 

5v 

35 

41 

54 

81 

44 

.-> 

Height 


feet 

17420 
17580 

16310 
16890 
1(1980 


*  This  j»e:ik  must  be  considered  doubtful  as  it  w;is  not  located  during  Sir  Anrel  Stein's 
detail  surveys. 

t  The  height  of  ibis  point,  was  detcrmiued  during  Sir  A.  Stein's  liri't  expedition.  In 
the  map.  Sheet   No.  15,  it  is  wrongly  shown  its  21400. 


APPENDIX  A 

Stations  in  Sheet  61. E— (coutin ueil) 


I8S 


Station 


Latitude 


Lo!>"-ii.ii<i<' 


Ilm<'ht 


>• 

■ 

ft 

••• 

' 

« 

fed 

Camp 

97 

"H" 

/l.H. 

35 

40 

'5 

81 

44 

12 

17140 

Camp 

97 

<C" 

h.*. 

35 

39 

'7 

81 

43 

5« 

16390 

Camp 

97 

'IS" 

/■ml  banc 

35 

4i 

4' 

81 

40 

2C 

Camp 

97 

'A" 

mid  base 

35 

4i 

•7 

81 

52 

24 

1  7890 

Camp 

98 

"D" 

//..v. 

35 

4' 

10 

81 

46 

3° 

,     15670 

Camp 

98 

'A" 

end  bant' 

35 

4i 

4 

8. 

5' 

34 

16500 

1 

(-amp 

98 

"A" 

h.s. 

35 

4i 

2 

81 

5° 

4' 

1  7660 

Camp 

98 

'li" 

L*. 

35 

40 

21 

81 

50 

24 

18250 

Camp 

98 

■'()" 

Il.x. 

35 

39 

45 

Hi 

5' 

5" 

18150 

Camo 

98 

■E" 

A..v. 

35 

3* 

55 

81 

5' 

5' 

18160 

Cam// 

111' 

"A" 

ll.K. 

35 

30 

24 

81 

49 

51 

1  09:50 

Camp 

112 

'A" 

end  ha-ii' 

35 

29 

59 

81 

49 

57 

16340 

Camp 

m 

11" 

/i.*. 

35 

29 

3 

Si 

54 

*o 

17860 

Camp 

112 

•C" 

U. 

.li 

28 

24 

81 

5' 

2  3 

'757° 

Stein's  second  expedition  stations  (Lai  Singh),  1906-08 


O 

- 

« 

O 

/ 

// 

fee.t 

Tdr-kiil1  J?' 

k.S. 

35 

39 

38 

81 

4 

43 

18612 

Seghiz-kiil  '  A ' 

h.s. 

35 

42 

42 

81 

31 

20 

15824 

Intersected  Points  in  Sheet  61  E 

CLASS  B 


Sheet 


Intersected  Point 


Latitude  Longitude 

I 


Height 
ground  level 


Deasy's  po 

ints 

1897-99 

E 

0 

/              ft 

C 

' 

" 

feet 

61  j 

1 

Pk.    1/61   E* 

35 

58     37 

81 

6 

5° 

... 

2 

Pk.  2/01  e 

35 

57     41 

81 

8 

27 

21360 

E 

01  „- 

3 

Pk-.  4/6!  e 

3.> 

44      17 

81 

10 

5' 

20470 

4 

Pk.  5/01  e 

35 

31      21 

81 

3 

i  7 

21850 

0 

Pk.  6/61  E 

35 

3°     57 

Xl 

8 

48 

2  1  270 

61  a- 

6 

Pk.  7/61  E 

M 

59       2 

81 

28 

32 

18290 

0 

7 

Pk.  8/61  e* 

35 

58     5° 

81 

*5 

38 

8 

Pk.  9/61  e 

35 

58     50 

81 

26 

5 

19320 

9 

Pk.  10/61  E 

35 

58     3^ 

81 

24 

3° 

20340 

10 

Pk.    11/61  E 

35 

58        7 

81 

18 

55 

20420 

*  These   points  lire    not  shown  on  Stein's  map,  Sheet  No.  15;  it  is  not  known  whether  they 
are  correct  or  not 
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Intersected  Points  in  Sheet  61. E— (continued) 


Sheet 

No, 

Intersected  Point 

o 

35 
35 

35 

tit-udo        ] 

1 

Longitude 

Height 
ground  level 

«? 

2^ 

Pk.  12/61  b 
Pk.  13/61  k 

29    33 
36    51 

2       2 

8l       21          3 
81        22       54 

8l        26       49 

I'WI 
20250 

2  I O4O 

4 

23 

Pk.  14/61  k* 

E 
619 

14 
IS 
16 

17 
18 
19 

Pk.  15/01  b 
Pk.  16/01  e 
Pk.  17/61  K 

Pk.  18/61  k* 
Pk.  19/61  e 
Pk.  20/61  b 

35 
35 
35 

35 
35 
35 

59     49 
5V     43 
59     4-' 

59     "9 
5'       3 
5°     3' 

8'     3f>     55 
8"     39     43 
81     36     35 

8 1     36     40 
Si     41     34 
81     31     24 

21320 
21020 
2I820 

21820 
19X80 
18530 

E 
6110 

20 
21 

22 

23 

Pk.  21/61  e* 
Pk.  22/01  b 
Pk.  23/01  e* 

Pk.  24/61  e 

35 
35 

35 

35 

36     21 
3'     55 
3'     51 

30     48 

81     42     33 
81     35     48 
81     35     *' 

8'     43     32 

202XO 
20040 

20X50 

E 
61n 

24 
25 
26 

27 

Pk.  25/61  e 
Pk.  26/61  e 
Pk.  27/61  e 

Pk.  28/61  e 

35 
35 
35 

35 

29     43 
28     40 
22     31 

22       2 

81     34     49 
81     41      16 
81     33     43 

81     33     32 

219IO 
2095O 
22070 

2215O 

E 

01 12 

28 

Pk.  29/61  e 

35 

■  4     54 

81     43     12 

200IO 

E 
61I3 

29 
30 
31 

Pk.  30/61  e* 
Pk.  31/61  e 
Pk.  32/01  B 

35 
35 
35 

53        ' 

52     4' 
52     20 

81     59     21 
81     58     19 
8i     48     23 

19140 
2OI7O 
19690 

E 

61H 

32 
33 
34 

3r, 
36 

!  Pk.  33/61  b* 

|  Pk.  34/61  is* 

Pk.  35/61  e* 

Pk.  36/61  b 
Pk.  37/61  e 

i 

35 
35 
35 

35 
35 

35 
35 

44      'O 
41      14 

39     54 

34     '7 
34     •* 

23       1 
>5     '6 

S>     5'     3' 
81     52     46 
81     48     45 

81     46     17 
81     46     24 

18690 
206O0 

19790 
19830 

E 

61n 

37 
>  38 

Pk.  38/61  e 
Pk.  39/61  e 

81     55       ' 
81     48     37 

2  I  200 
2085O 

Stein's  first  expedition  point  (Ram  Singh),  1900-01 


61- 


39 


Pk.  3/61  p* 


35     47     48 


81       8     42 


*    Vide  foot-note  on  p.  135. 
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Stations  in  Sheet  69. C 

EXPLORATION 


137 


Station 


I.I 

Latitude  i  Longitude 


Height 


Stein's  second  expedition  stations  (Ram  Singh),  1906-08 


" 

- 

" 

•■ 

/'■'■' 

Kapa 

'« 

(JU'-a'tti/g)  h.n. 

37 

14 

5 

84 

.')2 

3 

9210 

Kapa 

li 

'  (Ak-hai)    A.x. 

37 

1  2 

44 

84 

.1° 

28 

9967 

Kapa 

Q' 

(Ma/f/kuii)  h.s. 

37 

1  1 

52 

84 

5° 

27 

1  ico6 

Station  in  Sheet  69.D 


EXPLORATION 


Station 


Latitude 


Longitude  Height 


Stein's  second  expedition  station  (Ram  Singh),  1906-08 


Arpalil-i-hakil  '  P '     li.*.  i        36     5  i        41  84      1  1        25 


feel 
"55°° 


Intersected  Points  in  Sheet  69  D 


CLASS    B 


Sheet  I  No 


Intersected  Point 


Latitude  Longitude 


I 


Height 
ground  level 


69T     l 


Pk.  2/69ii. 


Deasy's  point,  1897-99 


36     5°     34 


84        112 


/'■'■' 
■475° 


Stein's  second  expedition  points  (Ram  Singh),  1906-08. 


69»|     2 
1  1     .=>• 


Pk.  3/69i> 
Pk.  4/69i> 


36     45     4° 
36     45       5 


84     1  1     28* 
84       9     19* 


'745° 
1 6  500 


*  The  longitudes  of  penbs  3  ami  4,  as  found  by  Captain  Deasy  and  tis  hitbctto  accepted,  were 
N4°  8'  21"  and  84^  7'  21"  respectively ;  these  values  were  reported  inaccurate  bv  Ram  Sin^h  in 
IDOli-OH.  uud  the  hitter's  values  have  been  inserted. 
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Stations  in  Sheet  69  G 

EXPLORATION 


Station 


Latitude 


Longitude 


Hei-lit 


Stein's  second  expedition  stations  (Ram  Singh).  1906-08 


Ak-tCtijh  '  7"  A..v.  37      12     33 

JiiJznii'  '  /  '  h.t.  37      1 6       o 

Kiiznilr  '  I''  h.s.  37      15     42 


feri 

*5 
«5 

'3     34 
20     34 

<9     32 

'0473 
9486 
9782 

Stein's  third  expedition  stations  (Lai  Singh),  1913-15 


Vslil  11  no 

h.x. 

37 

'9 

52 

85 

35 

27 

10690 

Ak-tugh 

A.s. 

37 

27 

5° 

*5 

4« 

!7 

84S6 

Intersected  Points  in  Sheet  69.G 

CLASS  B 


Sheet 

No.  . 

Intersected  Poipt 

Latitude 

Longitude 

Height 
ground  lerei 

Stein's  second  expedition  points  (Ram 

;             C             '             " 

p  !           1 
69— |     1      Pk.  2/69  G  (Maztlak)        ...      37       6     40 

1 

Singh),  1906- 
X5       612 

08 

feet 
16494 

69« 

0 

1 

Pk.  5/69 g                          ••  1  37       3     23 

85     20     14 

17742 

69— j     3  i  Pk.  6/69 g                           •■•  i   37      '4       4 

16|          i                                                    i 

85     47       5 

19728 

Stein's  third  expedition  | 

69--     4  !  Pk.  7/69  g* 

7I 

joints  (Lai  S 

37     '  5     ?,", 

ngh),  1913-1E 

85     22     21 

»!     fi 

1 

Pk.  8/69  gt 
Pk.  9/69G* 

37     io     38 
37       5     32 

85     20     3X 
«5     27     3« 

'3529 

69?- 1     7 

Pk.  10/69  G  (Astin-tagh) 
Pk.  ll/fiUo 

37     36       5     85     53     45 
37     3-       9  ;  s5     59     IO 

8131 
10106 

69?- 
15 

9 
10 

1 
Pk.  I2/69G*                      ...  1   37      'V     37 
Pk.  l:i/69(i                       ...     37      18     12 

85     46     2y 
x.i     48     2 1 

85     4.5     3 ' 

18948 

69(-i 

11 

Pk.  L4/69g* 

37       7     '4 

-  These  tour  peaks  are  not   shown  on   Stein's  map  Sheet  No.  23  and  arc  doubtful. 

f  The  coordinates  of  this  peak  as  shown  on  Siein's  map  Sheet  No.  23  are  A37°!0'3S" 
IJg5°l8/3(*.  It  is  not  known  whether  the  triangulated  value  given  nbive  was  found  incorrect 
dnring  the  plane-tabling. 
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Stations  in  Sheet  69.K 


139 


EXPLORATION 


Station 


Latitude 


Longitude  Height 


Stein's  third  expedition  stations  (Lai  Singh),  1913-15 


Kliattalik  '  F' 
Khailalik  '  C 
K/idilafit-  '  L' 


n.s. 
A..s. 

ll.X. 


Khadalik  '  A'  //.*. 

Khatlalik  '  B'  //.*. 

ChiffeM-c/tap'H'       /i.«. 


37  52  2 

37  5°  23 

37  5°  ' 

37  49  ."53 

37  49  49 

37  59  32 


Chigehk-chap  '  G'      A  ■<■  I       37      58      22 


86 

9 

40 

86 

8 

.5 

86 

9 

0 

86 

7 

55 

86 

8 

'3 

86 

20 

'3 

86 

16 

41 

feet 

5979 
5626 

6253 

5622 

5649 
6052 

6333 


Intersected  Points  in  Sheet  69.K 


CLASS    B 


Sbeeti  No. 

I 


lnter-sccted  I'oiut 


Latitude 


Longitude 


Height 
ground  level 


Stein's  second  expedition  points  (Ram  Singh),  1906-08 


< 

1 

Pk.  1/G9  k 

K 

69  >- 

5 

•2 
3 

Pk.  3/CUk 
Pk.  4/(19  k 

< 

4 

Pk.  5/09  k 

37     3'       8     86     io     15 


fret 
'5859 


37     4V     28 
37     49     '° 


86     27      15  '       16160 
86      29     59  ,       16900 


37     47      27   I  «6     47     42   j       18407 


Stein's  third  expedition  points  (Lai  Singh),  1913-15 


< 

O 

Pk.  (!/69k 

37     42     37 

37     .57     57 
37     56       3 

86 

2      23 

8190 

69K 

7 

Pk.  7/69  k 
Pk.  8/69  k 

86 
86 

■5     26 
23       7 

62 17 
10875 

Note. —  Pk.  2/69K  of  the  second  expedition  wa?  found  inarvunite  in  (he  third  and  is  omitted. 


no 
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Stations  in  Sheet  69. J 

EXPLORATION 


Station 


Latitude 


Longitude 


Height 


Stein's  third  expedition  stations  (Lai  Singh),  1913-15 


O 

' 

" 

- 

" 

feel 

}  i/itus- 

chap,  ' 

8' 

End 

1 

Oosi;    s. 

.18 

12 

34 

1       86 

49 

.54 

4466 

1  iiiiiis- 

r/iu/l,  ' 

A  ' 

End 

1 

l/u»e     &■. 

3« 

1  2 

20 

!       86 

50 

1 

4560 

}  tily/iitn-dong 

'  h 

'       //.*. 

38 

1  1 

46 

1       86 

46 

44 

5>°9 

Kujonij 

-doiiy  ' 

1' 

//.*. 

18 

1  1 

37 

i       86 

48 

5° 

5062 

Kiehik 

■jauyal 

-3/1 1 

'J'A.S. 

<$« 

9 

5' 

86 

3Q 

37 

5558 

Kiehik 

janyal 

-Sttl 

'S8' 

1 

//.». 

3« 

9 

2 

1       86 

42 

7 

572> 

Kizil-kunt 

h.». 

JS- 

22 

7 

86 

57 

9 

5128 

Intersected  Points  in  Sheet  69. J 


Sheet    No. 


Intersected  Poiot 


Latitude 


J; 


Longitude 


Height 
ground  le* 


Stein's  third  expedition  points  (Lai  Si  ngh),  1913-15 


Pk.  1/69  J 
Pk.  2/09  ,i 


-|38       3       e 
;  38      2    44 

I 


0 

, 

tf 

86 

38 

33 

86 

39 

5' 

J  ; 

69r6: 

3 
4 
5 

Pk.  3/09  j 
Pk.  4/09  J 
Pk.  5/09  .1 

6' 

Pk.  6/(59.1 

38  13  23 

38  1 1  46 

38  7  36 

38  6  3y 


86 

.55 

.59 

86 

.54 

•9 

86 

48 

'4 

86 

49 

16 

feet 


8991 
9274 


Stations  in  Sheet  69.N 

EXPLORATION 


Station 


Latitude 


Longitude 


Height 


Stein's  third  expedition  stations  (Lai  Singh),  1913-15 


Chvknr-e/iiip  '  A"         A.S. 
Tug  hem  en  '  47  '  h.s. 

Knm-cliak  '  M'  />.»'. 

Tatlik-bnlttk,  '  A  '  end 

base         .?. 

Talhk-huluk,  '  Ji  '  end 

ba-te  s. 

Tallik-bnlak  '  O  '        li.x. 


38  3' 
38  27 
38    24 


>9 
18 

4V 


87 
87 
87 


40 
4' 
32 


38   38   23 

38   38   1 2 
38   37   29 


87   53 


87 
87 


53 
54 


3* 

.52 
1  1 


28 
2 


feel 

6068 

10466 

7634 


5232 

5323 
557° 


AIM'KNDIX   A 

Intersected  Points  in  Sheet  69.N 

CLASS  B 


141 


Shed 


N 
0!.a 


Intersected  1'oint 


Latitude 


,        ..     .  lleiffht 

Longitude  ,  ,       , 

*  ground  leTcl 


Stein's  third  expedition  points  (Lai  Singh),  1913  15 


Pk.  I/O!)  x 


//  o 


N 


(i'.l  ,       a  '  l'k.  :J/fi'-i  x 

N 


(>!> 


II 


6'     l'k.  3/liH  x 
-/  .  Pk.  1/C,'.I  x 


"  :    ./'■'•/ 

3X     '5     59     x7     '3     4'   j      "604 
38     21     51      X7     27     52         10473 


3X      36      2S       87      57      33  8862 

3K      31       16       87      51       rfi  11794 


Station  in  Sheet  75  A 

EXPLORATION 


■Station 


Latitude 


Longitude  Height 


Stein's  third  expedition  station  *  (Lai  Singh),  1913-15 


0 

it 

O 

' 

"     : 

feci 

Mini  11 

r,!>' 

/,.«. 

W 

1 

88 

HH 

45 

/; 

9 

4667 

Stations  in  Sheet  75.B 

EXPLORATION 


Station 


Latitude 


Longitude  Height 


Stein's  third  expedition  stations  *(Lal  Singh),  1913-15 


Mini,,  'GO' 

Mini,,  '01' 

7't>t///i:-i/r-c//t(//. 

'  ft'  n,,/ /„!.■,,; 


"  i    fret 

//.v.  ,    ~8        58    10   1   88  41  15  ,    5120 

SS  //  0  ; 

//.•«.  :    ?8    -7    -4      88  44  21  I    5821 

ss  /y  10  ! 

v.  !   38   57    24      88  32  21  J    4039 

I                                   ss  .v-v  10  1 


Togtll'dk-r/hlfj, 

1 

'./'  r,„l  l„lxr, 

"• 

38 

57 

<) 

88 
AS 

•i2 

3°       1 

4088 

To,//,,;i/.--<-/i,i,t,  •(" 

//..v. 

.*« 

5»i 

28 

88 
SS' 

32 

8,           1 

HO        j 

I 

4279 

*  Tlie  longitudes  shown  in  italics  uro  those  which  were  adopted  on   Sir  Aurel  Stein's  map 
Sheet-  No.  :H>,  het'oiv  the  final  consideration  of  his  triangulatiop  :  see  above  p.  110. 


!« 


U'PKNDIX   ,1 

Intersected  Points  in  Sheet  75.  B 


CLASS  B 


-No. 


Interseeted  Point. 


Latitude  l.ougittule 


Height 
ground  Jevel 


Stein's  third  expedition  points  *  (Lai  Singh),   1913-15 


75 J 


Pk.  1/75  u 
Pk.  2/75  it 
Pk.  3/75  h 

Pk.  4/75  n 


0 

' 

f/ 

O 

' 

" 

/■„■/ 

3* 

44 

4  2 

88 
88 

28  ; 
40  ; 

9(>3 ' 

3" 

44 

42 

88 

,s'S 

10 

II) 

16 
:>o 

10065 

3« 

*42 

47 

8X 
88 

■3 
U 

4°  j 

1  1  So  2 

3» 

41 

59 

88 

14 

26 

1 '  557 

88     It      HO 


"? 

0 

Pk.  5/75  n 

38 

.5' 

16 

X8 
S8 

30 

59 

1 0490 

6 

Pk.  0/75  H 

3* 

5° 

7 

88 

88 

34 
.70 

54 

:>o 

1  3  ifi6 

"h 

7 

Pk.  7/75  is 

3« 

56 

-27 

88 
s.y 

.59 

18 

8935 

3 

Pk.  8/75  is 

3« 

5.5 

32 

88 
811 

.08 

9 
W 

9232 

0 

Pk.  9/75  b 

3« 

54 

88 

47 

3' 

50 

102X9 

Intersected  Point  in  Sheet  75. E 


CLASS  B 


Intersected  Point 


Longitude 


Height 
ground  level 


Stein's  third  expedition  point*  (Lai  Singh),  1913-15 


'10 


Pk.l/75i: 


39       012 


0          '         « 

89     46     59 

JWI 
131  70 

8!>     '>:.'     10 

*  The  longitudes  shown  in  italics  are  those  which   wore  adopted  on  Sir  Aurel  Stein's  map 
ttucct  No.  30,  before  the  final  consideration  of  his  triauuuiai-ion  ;  see  above  |>.  110. 
t  Misprinted  mi  .Sir  A.  Stein's  map  Sheet  Xo.  ^0  as  11657. 


AI'I'KNDIX    / 

Intersected  Points  in  Sheet  75. F 

CLASS  B 


i  i.-s 


Shed.    N.i 


!  tilurscclcd  SViinl 


llcij-'hl 


Stein's  third  expedition  points*  (Lai  Singh),  1913-15 


75 


75 


13 


/  ;  l'k.1/75  I-' 


Pk.2/75  i> 


3«     .07     V-  j  «9  o  48 

\8'J  :-;  r,o 

38     56       2  i  S9  46  1 5 

S.9  .7/  w 


/'■'■'■ 

«6oi 


'-'373 


Stations  in  International  Sheet  NK.45.K 

EXPLORATION 


Station 


Latitude 


Longitude 


Heisrlit 


dementi's  station,  1907-08 


Korla,. minor  latitude 
and  longitude  station 


41      44     20-8 


feet 


86      10      104 


Stein's  third  expedition  stations!  (Lai  Singh),  1913-15 


'  CC  84 '                        *• 

4' 
11 

39 
42 

3» 
40 

86 
86 

21 

0 

0 
HO 

35°8 

Camp  305                       *• 

4' 

39 

1 1 

86 

'9 

iS 

•  CC  85 ' 

4i 
41 

3* 

3& 

86 

86 

;8 

'5 

HO 

3457 

H170 

'  CC  79 ' 

4' 

41 

35 

88 

39 

10 

86 
8H 

28 
id 

10 

•JO 

3749 
H16-> 

Kalmii/,-olc/a)i-btdii/,-, 

'  CC  74 '                     s. 

4' 
11 

33 

55 
HO 

86 

86 

38 

20 

7 

4093 
HS06 

Karu-tagli-  '  CC  73  '       s. 

4' 
11 

'-5 
10 

86 
8S 

38 
ao 

57 
20 

3/1' 
•742/ 

<cc.7r 

4' 
41 

26 
2.9 

5° 
40 

86 
86 

52 

18 

20 

3922 
36Hr> 

•  CC  67  '                          v. 

4' 
41 

•6 
3.9 

1  1 

0 

86 

86 

53 

H4 

49 
'5" 

3943 
H6',6 

*  The  longitudes  shown  iD  italics  are  those  which  were  adopted  on  Sir  Aurel  Stein's  amp, 
Sheet  No.  30,  before  the  final  consideration  of  his  trian<rnlatiou. 

t  SteinV  stations  in  this  area  are  based  on  Clcrucnti's  value  of  Korla  given  above;  the 
values  shown  in  italics  are  those  which  were  adopted  on  his  map,  Sheet  No.  25,  before  the  this! 
consideration  of  his  iriangulation.  'J'he  heights  shown  in  upright  type  are  based  ou  the  barometric 
height  of  Asliu-bulak,  K.  end  base. 


Ml  APPKND1X  A 

Intersected  Points  in  International  Sheet  N  K.  45.  K 

CLASS  B 


Slice!         |    Nil. 


Intersected  I'oint 


I.;ititnilc 


Height 
ground  ieve! 


NK.4r 


Stein's  third  expedition  points*  (Lai  Singh),  1913-15 


'  CO  80 ' 


Y,-  ..  K    a  ''•ecus.' 


NK.4u 


11) 


'  CC  S3 ' 

4 

'  CC  80  ' 

3 

'  CC  S3  * 

G 

'  CC  77  ' 

7 

'  CC  7S ' 

K 

•CC  7(i' 

I  •■> 


'CC  7." 


.T1.       K'  10    'CCliO' 


K 

NK.  l-j-r^- 
1.) 


11 

l> 
IS 
11 


'  CC  (14. ' 

'  CC  (IS  ' 
'  CC  (18 ' 
'CC  70' 


o 

4' 

5' 

40 
13 

» 

33 

____ 

48 

4:1 

O 

86 
86 

'4 

20 
•1 

'5 

JWI 

4" 
41 

5 

it) 

3627 
3340 

4 1      38      1 1      86     20       6 
41     36     40  J  86     2S     10 

41     35     21    !  86     22     26  i 


41  38  9 

11  41  1(1 

4'  37  4" 

I   /;  10  ::o 

\  4'  37  25 

I    41  40  41) 


4'      34     3.5 
//     .7;      30 


86 


39     3' 


Si:  21  20 

86  42  29 

86  23  30 

86  35  25 

86  17  11) 


86     38       o 
8l>      IH      4D 


3973 


5858 

r,r,ri 

.5904 

.5677' 

5104 
4817 


4387 
4101) 


1; 

34 
■17 

2() 

.zo 

86 
SO 

-„i 
.7  'J 

39 

40 

6096 
580!) 

1; 

3<; 
26 

•-•'.9 

5° 

20 
VO 

86 
SO 

86 

SO 

.71; 

.")7 

.7.S1 

I 

.V) 

•OO 

4909 
4622 

41 
n 

3947 
3H60 

4' 

24 

33 

30 

86 
.SO 

311 

24 

/o 

3807 
.7520 

41 
■// 

?.j 

20 

S6 
Si: 

48 
.70 

•.'0 

3492 
.??05 

Stations  in  International  Sheet  NK.45.0 

EXPLORATION 


Station 


Latitude 


Longitude  !     Height 


Stein's  third  expedition  stations*  (Lai  Singh),  1913-15 


Yctiui-livlah  "CG59"  .«. 
Yi'l'iiii-biilah  "  Ciiiii/i  "  .«. 
J  rti„<-l,itl<il;  Li. 


L! 

" 

c 

JWI 

41 

41 

1 
0 

87 
st; 

3 
// 

45 

428- 

4011(1 

41 

24 

'J/ 

33 
to 

87 

SO 

/■; 

3907 

31:20 

41 

23 

.'.'0 

1 2 

20 

87 

St; 

3 
i'.l 

0 

.70 

3967 
■■iiiSO 

*  Mein's  stations  and  points  in  these  areas  are  hased  on  t'leiiieiiU's  values  of  Korlu.  'Afae 
value?  shown  in  italics  arc  those  which  were  adopted  on  his  map,  Sheet  No.  2H.  before  the  tinal 
consideration  of  his  trinitgnlation.  The  heights  shown  in  npncht  type  :ire  based  on  the  naioruetric 
height    of  .Win-hiilaL,  K.  end  kise. 
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Stations  in  International  Sheet  NK.  45. 0— {continued) 

EXPLORATION 


Station 


Latitude 


Longitude 


Height 


Stein's  third  expedition  stations*  (Lai  Singh),  1913-15 


"CCol" 

/,.«. 

o 
41 

25 

28 

28 
10 

87 

87 

22 

if 
21 

30 

fuel 
648^ 
6202 

"  CC  50  " 

/,.». 

41 
41 

2.5 
28 

'5 

0 

87 

2i 

2 

.53 

0 

6230 
.5.945 

Camp  399 

//..v. 

4' 

41 

24 

27 

5 
0 

87 
87 

21 

10 

10 

.5835 
.554S 

"  CC  15  " 

//..«. 

4' 
41 

2/S 
26 

43 

.70 

87 

sr 

36 

1.5 

32 
.50 

.5444 
.515? 

"  CC  48  " 

/t.x. 

41 

21 

24 

3' 

li) 

8/ 
.97 

40 

46 

HO 

53.56 

50H9 

"  .i/l.ini  Smith" 

//.-v. 

4' 
41 

21 

,J:> 

8 

87 

40 
is 

2          1 

40 

a*  '3 

.5326 

Intersected  Points  in  International  Sheet  NK.  45. 0 


Sheet       |   No. 


Intersected  Point  Latitude         I        Longitude 


Height 
I  gronnd  level 


Stein's  third  expedition  points*  (Lai  Singh),  1913-15 


NK.-15° 


"CC  09"  (Kodailek- 
tiigh) 

"CCCG" 


4i 
41 

4i 
!  41 


38 
41 

32 

Hi 


20  I  87 

10  Sli 

1  I  87 

•50  I  86 


o 
41 
10 

•50 


feet 

8358 
8071 

759> 
7304 


NK.4.5- 

•V  '"CC54." 

41 

21 

SO 

87 

10 

53 

5'87 

■i 

41 

2i 

JO 

S(J 

.51 

10 

4900 

NK.45°- 

/     "  CC  +6  " 

41 

32 

31 

87 

25 

4  5 

9.5^3 

0 

■ 

41 

35 

20 

S7 

.5 

20 

9216 

*  Stein's  stations  and  points  in  ( lie*-'-  ure:is  :ire  based  on  t'leineiitr-  value  of  Kor'a 
(lVK\  45. K.).  The  values  shown  in  italic-  art;  those  which  were  a-injited  on  $  J  fin's  m;ii>,  Slieet 
No.  2~>,  before  the  H  -a!  consideration  of  his  l  r  t  imputation.  The  ht-ights  shown  in  upright  Hye 
are    bfw.'d    on    the  barometric  height  of  Astin-hutalc,  K.  end  b;i.-.e. 
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Intersected  Points  in  International  Sheet 
NK.  45. 0 — [continued) 


CLASS  B 


No. 


Intersected  Point 


Latitude 


Longitude 


Height 
ground  level 


Stein's  third  expedition  points*  (Lai  Singh),  1913-15 


NK.-1510- 

5 

"  CC  -1-1.  "  (Chin-shan- 

0 

it 

0 

// 

fret- 

7 

kou) 

4' 
41 

27 
30 

48 
^0 

8/ 
S7 

27 

7 

23 
70 

8054 
7767 

(J 

"CC43" 

41 
41 

2ft 

29 

36 
30 

87 

21 
1 

3.5 
20 

7262 
6975 

7 

"CC42" 

4' 
41 

26 
2.<V 

29 
30 

87 
87 

20 
0 

58 
40 

7220 
69.13 

S 

'•CC50" 

41 
41 

25 
28 

9 
50 

87 
86' 

'5 

56' 

54 
0 

5401 
•5774 

!) 

'KX55" 

41 
41 

24 

27 

10 

0 

87 

'5 
-3 -j 

25 
20 

5592 
5305 

10 

"  CC  41  "  (Chin-shan- 
kou) 

41 
41 

23 
26' 

48 
50 

87 
87 

27 

7* 

j6 

7382 
7095 

11 

"CC53" 

41 
41 

23 

26 

'5 

70 

«7 

86' 

'7 
.57 

3 
0 

6405 
6118 

12 

"  CC  52  " 

41 
41 

21 

24 

29 
20 

87 
87 

2  I 

7 

26 

io 

7575 
7298 

13 
11 

"CC40" 

41 
41 

2  I 

24 

20 
10 

87 
«7 

87 

24 
3 

1 

/o 

7088 
6801 

NK.45° 

"CC47" 

4' 
41 

3° 
33 

40 

3' 
11 

47 
:<0 

8689 

8402 

NK.«i 

15 

"Ground" 

4' 
41 

23 
26' 

18 

20 

87 

87 

38 
77 

7 

10 

5'32 
4845 

NK.45^_ 

15 

16 

"  CC  38  " 

4' 
41 

-3 
25 

4 
40 

87 
87 

•57 
36' 

24 
0 

8687 
8400 

17 

"CC37" 

4' 
41 

20 
?3 

42 
20 

87 
87 

58 
36' 

17 
50 

8152 
7865 

18 

"CC35" 

4' 

47 

'7 
19 

5 
40 

87 
S7 

57 
35 

26 
20 

7679 
7392 

19 

"CC39" 

4' 
41 

16 
19 

29 
0 

87 
87 

52 
37 

5° 
30 

6898 
6611 

*   Firfe  footnote  on  p.  145. 
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Stations  in  International  Sheet  NK.  46.  S 

EXPLORATION 


147 


Station 


Latitude 


Longitude 


Height 


Stein's  third  expedition  stations*  (Lai  Singh),  1913-15 


o 

■ 

» 

0 

< 

ft 

fi-H 

S/iintll,          No.  2    /i.s. 

4i 

1 1 

.52 

88 

'S 

'4 

53'5 

41 

14 

40 

87 

52 

40 

no2S 

S/iiru/i,          No.  1     h.x. 

4' 

i  I 

37 

88 

i.S 

5' 

5699 

11 

II 

:J0 

87 

58 

■10 

5412 

Shiudl  Camp                  .». 

4i 

IO 

22 

X8 

M 

.8 

4689 

41 

i:i 

20 

87 

SO 

no 

4109. 

Intersected  Points  in  International  Sheet  NK.  45.  S 

CLASS  B 


Sheet       I    No.  I  In  tersest  cd  Point 


Latitude 


Longitude 


Height 
ground   level 


Stein's  third  expedition  points  *(Lal  Singh),  1913-15 


s 

O 

' 

>■ 

o 

- 

ft 

feet 

NK.45y 

1 

"CO  34' 

(Shindi-tiigh) 

4> 

9 

18 

XX 

7 

3' 

7104 

41 

12 

10 

87 

45 

0 

6817 

S 
NK.45y 

o 

"CC  "18" 

4« 

IG 

iS 

X8 

2  1 

4i 

NK.45^- 

•i 

"CO  "12' 

(Mohur-shan) 

4i 

20 

21 

88 

17 

So 

X412 

/ 

"CC  11' 

41 
41 

28 

0 

88 

i-i 

■  ;0 

8/52 

g 
NK.45p 

24 

88 

.32 

24 

6097 

41 

8 

10 

88 

10 

« 

5820 

S 
NK.45y 

5 

"CC  7" 

(Kizil-tagli) 

4' 

24 

4V 

8S 

59 

".3 

5467 

-// 

27 

■SO 

88 

85 

W 

5180 

6' 

"CC  0" 

(Diinda-shan) 

4i 

21 

44 

88 

Af> 

18 

7341 

41. 

24 

HO 

S« 

92 

;10 

705i 

7 

"CC5"(Kichik-az<?han) 

4' 

17 

"> 

88 

49 

S4 

5812 

(Kok-tagh) 

41 

20 

20 
6 

88 
88 

20 
.53 

•W 

5525 

NK.45^ 
lb 

8 

"CC  10' 

di 

2 

24 

4389 

41 

5 

0 

88 

^ 

■W 

4102 

*  Stein's  stations  and  points  in  these  areas  art*  based  on  dementi's  value  of  Korla(NK.45.  K). 
The  Yalues  shown  in  italics  are  those  which  were  adopted  on  his  map.  Sheets  Nos.  25  and  29,  before 
the  final  consideration  of  his  triangalation.  "CC  18"  is  not  shown  on  the  map.  The  heights 
shown  in  np  right  type  are  based  on  the  barometric,  height  of  Astin-bnlak,  E.  end  base. 


14>  AIM'KNPIX  A 

Stations  in   International  Sheet  NK.  45. W 

EXPLORATION 


Statu 


Latitude 


Longitude 


Height 


Stein's  third  expedition  stations*  (Lai  Singh),  1913-15 


Kisil-hedir  '  1)  '  //..«. 
Singer,  '  A  '  end  base,  x. 
Singer,  '  B  '  end  base,    x. 

Singer,  '  C  fi.s. 

Kara-koshnn  x. 

Nnncfuiti,  Xo.  1 ,   v. 

Naiic/iau,  A".  2    x. 

Brsh-bulal:  "  CC 1 I  "  s. 
Biirutti  "  CC  16  "  x. 


4' 

2.5 
36' 

55 
40 

4' 
11 

24 
47 

22 
10 

•41 
41 

24 
37' 

'5 

0 

4' 
41 

23 
Mi 

57 
■10 

4> 
41 

21 

21 

52 
40 

4' 

1  2 
15 

4' 
5(1 

4' 
41 

10 

i:i 

12 

70 

41 
41 

8 
11 

3 
0 

4' 

41 

1 

4 

28 
9.0 

89 

4 
4« 

21 

30 

»9 

88 

2 
36' 

20 

20 

«9 

6W 

2 
39 

57 
0 

89 

S6' 

2 
36 

14 
10 

89 

88 

9 

45 

'9 

iO 

89 

12 

46' 

.52 

io 

89 

88 

'3 

49 

42 

89 

6.9 

40 
11 

4 
40 

89 
S9 

46 
20 

48 
■30 

feci 
4749 

■/■/es 

4646 

435!) 

4610 

4323 


4807 
4-330 
4769 
4-182 
3696 
340.9 

357* 
3291 

443  6 
474.9 

4523 
43-%- 


Intersected  Points  in  International  Sheet  NK.  45. W 


CLASS  B 


Intersected  point. 


Latitude 


Longitude 


Ilci'-'hl 
ground  level 


Stein's  third  expedition  points*  (Lai  Singh),  1913  15 


NK.1-5 


\Y 


1     Ki/il-licdir  "  ~  ' 

I 


NK.-l-r,™      2     "CC] 
1; 


0 

, 

« 

41 

2.5 

45 

41 

3.9 

0 

41      34     4K 
-II      37      30 


89        6     40 
88     42     10 


89     22       o 
88      56      50 


JWI 

4843 
455H 


4990 
4703 


*  Stein's  slalioin  and  l.oinH  in  these  areas  arc    has.  don    Clemenli's  value    of    Korla   (NIC. 
45  K)      'Hie  values  idrnwn    in  itnlies  are  those  whic-li  were    u.I..|>i.m1  on  bis  map  Sheet  No.  2!>  before 

the    liDnl  ennsuhTunon  of  hislrianK n.     'I  lie  heights  show.,  in  upright  ty,,e  are  based  on   the 

litironicirh-  liei-Mil  of  A-tinbuink.  K.  end  base. 
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Intersected  Points  in  International  Sheet 

NK.  45-W '—(continued). 


Sheet 

No. 

Intersected  Point 

Latituci 

0 

1 

i< 

ngttn 

le 

Height 
ground  level 

W 

c 

' 

// 

" 

» 

feet 

NK.45- 

7 

X 

"  CC  S  " 

41 

'7 

34 

8c, 

22 

46 

5296 

41 

20 

30 

S« 

S7 
4° 

20 
iQ 

S009 

W 

NK. -to- 

4 

"CC  2" 

4' 

18 

49 

8v 

6548 

ll 

41 

HO 

10 

8.9 

20 

.50 

62f>li 

5 

"  CC  ■",  " 

(Chol-togh- 

4' 

16 

4' 

8c, 

40 

39 

6897 

rak-tagh) 

41 

7.9 

.W 

89 

/5 

S3 

0 

0610 

W 

NK.45— 
U 

6 

"  CC  13  ' 

'  (Besh-bnlak) 

41 

7 

<) 

8q 

«<J 

5486 

41 

to 

0 

8.9 

26 

10 

519!) 

7 

"CC15 

' 

4' 

1 

31 

8q 

47 

2 

453' 

41 

4 

40 

tit/ 

2i 

0 

•i244 

8 

"CC2I  ' 

4' 

O 

5° 

Xy 

S« 

27 

4^27 

41 

" 

50 

8.9 

H2 

io 

■1040 

Intersected  Points  in  International  Sheet  NK.  45.  X 

CLASS    B 


intersected  Point 


Latitude 


Longitode 


Hcieht 
groi  nd  level 


Stein's  third  expedition  points*  (Lai  Singh),  1913-15 


X 

]\Tk.45y 

1 

"CC  4"  (Yardang- 

" 

" 

feel 

bulak-tagli) 

40 

4» 

12 

«Q 

16      28 

4407 

40 

31 
56 

10 
10 

88 
8Q 

52     20 
41      24 

4130 

X 

NK.45y 

2 

"CC  9" 

40 

4217 

40 

S9 

0 

S3 

15     40 

.1930 

Intersected  Points  in  International  Sheet  NK.46C 

CLASS  B 


No. 


Intersected  1'oint 


I 


I.atitnde 


LonL'itndo 


Height 
pound  level 


Stein's  third  expedition  point*  (Lai  Singh),  1913-15 


NK..4B— 

4 


•  CC  22  ' 


4' 
41 


:,    47 

8     SO 


90 
S9 


4 

H7 


6 

10 


feet 

56.S7 
SS70 


*  Stein's  points  in  tbese  avens  are  bused  on  dementi's  vame  of  Korla  (N  K.4f>.K).  The  values 
ebown  in  italics  are  those  which  were  adopted  on  his  map,  Sheet  No  29,  before  the  final  cons  dera- 
tion of  hi>  tri:mgultttioD.  The  heights  shown  in  opright  type  are  based  on  the  barometric  height 
(>f  Astin-bnlak,  E.  end  base. 

t  H  is  not  certain  whether  the  point  shown  on  map  Sheet  No  20  with  the  height  K261  was 
identical  with  *' CC  2  ".  If  so,  the  cooidinaies  derived  from  the  triangolation  are  probably  in 
error. 
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Stations  in  International  Sheet  N  K.  46. D 

EXPLORATION 


Station 


Latitude 


Fjongittide 


Hoio 


Stein's  third  expedition  stations  *  (Lai  Singh),  1913-15 


Ulun-iemen-tu 

"CC23"               •*. 

o 

4° 
41 

57 
0 

" 
/0 

90 
89 

3 

0 
30 

4103 

3816 

Mimish-bulak,  "No.  1"  s. 

40 
40 

56 
59 

18 
0 

90 
89 

■9 

52 

23 
0 

4247 
3960 

Altmish-bulak, "  Camp"  ,1. 

40 
40 

53 
56 

29 

10 

90 
89 

•9 

52 

55 
40 

3218 
2931 

Altmish-bulak,  "No.  2"  s. 

40 
40 

52 
5.5 

55 
40 

90 
89 

'9 

52 

4^ 
Z0 

3262 
2975 

Attin-bulak,  E.  end  base  s. 

40 

40 

47 
50 

10 

10 

90 

89 

18 
52 

.57 

28  <jot 
254S 

Attin-bulak, W '.endbase  s. 

40 
40 

46 
49 

53 

30 

90 

89 

18 
50 

5 
30 

2893 
2606 

Intersected  Points  in  International  Sheet  N  K.  46. D 

CLASS  B 


Sheet 


No. 


Intersected  Point 


Latitude 


Longitude 


Height 
ground  level 


Stein's  third  expedition  points*  (Lai  Singh),  1913-15 


NK.46y 

I 

"CC20"(Ulun-temen- 

o 

' 

" 

0 

< 

If 

feel 

tu) 

40 

41 

58 
I 

3° 

20 

90 
S9 

8 
42 

32 
50 

4809 
4522 

2 

"CC26" 

40 
40 

54 
57 

48 
30 

90 
89 

3 
36 

■7 

30 

3923 
3636 

3 

"OC30" 

40 
40 

53 
56 

37 
40 

90 

8.9 

'4 

4?' 

53 

20 

39 '3 

3626 

T) 

NK.46X 
5 

4 

"CC28" 

40 

58 

2 

90 

29 

36 

5 

"CC  27" 

40 
41 

57 

40 

48 
0 

90 

89 

2  + 
57 

33 

20 

4410 
4123 

*  Stein's  station*  and  points  in  thee  areas  lire  based  •  .1  Clement  's  valne  of  Knrla  (  NK  4T>. 
K).  The  values  shown  in  italics  are  those  which  were  adopted  on  his  m»p,  Sheet  i\o.  2f>,  before 
the  final  ciiMtleniti  n  of  his  triangiilaiion.  '1  he  heights  shown  in  upright  type  are  based  011 
the  barometric  height,  of  Astin-liniak,  K.  end  base. 

t  Heigit  by  morenry  baroineter.  Ibis  height  is  .:sed  us  the  datum  lor  the  heighis  of 
stations  in  tile  section  Asiin-bulak  to  Korla. 
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NOTES  ON  HEIGHT  OBSERVATIONS 

MADE  DURING    SIR  AUREL  STEIN'S  EXPLORATIONS 
1900-01,  1906-08,   1913-15 

BY 

J.    DE   GRAAFF   HUNTER,   Sc.D. 

Deputy  Superintendent,  Mathemeticai,  Adviser,  Survey  of  India 

THE  BAROMETRIC  AND  HYPSOMETRIC  HEIGHTS 

Numerous  readings  of  mercury  barometers,  aneroid  barometers  and  hypsometers  were 
made  by  the  surveyors  who  accompanied  Sir  Aurel  Stein  on  his  three  journeys — 1900-01, 
1906-08  and  191.5-15.  The  results  of  the  mercury  barometers  are  satisfactory,  those  of  the 
aneroids  are  surprisingly  so,  seeing  that  all  aneroids  are  subject  to  erratic  changes ;  but  the 
hypsometer  results  have  proved  to  be  worthless.  Hence  only  heights  derived  from  mercurial 
or  aneroid  barometer  readings  have  been  shown  in  the  maps  recording  ihese  surveys. 

At  places  where  all  three  instruments  have  been  observed,  the  aneroid  has  rarely 
differed  from  the  mercury  by  as  much  as  200  feet;  while  the  range  of  variation  of  the  differ- 
ence of  mercury  barometer  and  hypsometer  attains  a  maximum  of  about  2000  feet.  This 
is  the  more  disappointing  when  the  very  large  number  of  hypsometer  readings  taken  on 
these  journeys  is  considered.  This  failure  of  the  hypsometer  height  results  must  be  attri- 
buted to  improper  use  of  the  instrument,  such  as 

(1)  not  allowing  the  water  to  boil  properly  and  accordingly  getting  loo  Iowa   read- 

ing, resulting  in  too  great  a  height  deduced; 

(2)  immersing  the  bulb  of  the  thermometer  in  the  water,  instead  of  seeing  that,  it  is 

wholly  in  the  steam  above; 

(3)  blunders  in  reading. 

The  first  of  these  faults  can  be  avoided  by  allowing  the  heating  to  go  on  after  the 
water  is  believed  to  be  boiling,  and  seeing  whether  any  further  rise  of  the  mercury  occurs; 
then  booking  the  highest  reading.  If  the  second  fault  is  avoided  it  is  a  matter  of  indiffer- 
ence whether  the  water  is  pure  or  not.  Blunders  should  only  be  rare  if  the  graduations  of 
the  thermometer  are  rubbed  over  with  lamp  black  when  they  become  faint. 

At  the  time  that  the  readings  of  the  first  two  journeys  were  reduced,  the  view  pre- 
vailed in  the  Survey  of  India  that  hypsometric  results  were  not  trustworthy,  and  these 
hypsometric  results  were  abandoned  without  seeking  for  any  further  reason.  While  I  am 
confident  that  good  results  may  be  obtained  with  the  hypsometer,  I  have  had  to  reject  the 
results  of  the  1913-15  journey,  because  eomnarison  with  the  mercurv  barometer  results  show 
them  to  be  quite  unreliable. 
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METHODS  OF  REDUCT  ON  OF  THE  READINGS 

Hypsometer  readings  have  been  converted  into  equivalent  air  pressure  by  means  of 
tables  of  Regnault  (revised  by  Moritz).  This  pressure  is  the  same  as  would  be  given  by  a 
mercury  barometer,  fully  corrected  for  temperature,  altitude  and  gravity  ;  it  is  also  the  same 
as  a,  perfect  aneroid  would  give.  The  rest  of  the  process  of  reduction  for  readings  of  all 
three  instruments  should  be  the  same  for  all.  This  is  the  case  for  the  journey  1913-15.  In 
the  two  earlier  journeys  hypsometer  readings  were  worked  out  with  reduced  labour  by  assum- 
ing sea-level  pressure  to  be  constant  29"  92,  and  also  that  air  temperature  changed  1°F  per 
331  feet  of  height.  The  resulting  height  should  be  the  height  above  the  level  at  which  the 
pressure  is  29" -92,  which  may  or  may  not  be  that  of  sea-level. 

As  regards  the  barometer  reductions  of  these  two  earlier  journeys  both  mereury 
and  aneroid  were  computed  on  Baily's  formula.  Corrections  were  applied  to  the  aneroid 
readings,  to  make  them  accord  with  the  mercury  readings  at  all  places  where  these  were 
available  also.  The  deduction  of  each  barometer  station  of  Ram  Singh  1900-01  and  1906-7 
was  made  using  the  previous  one  as  a  base  station  ;  while  for  some  of  Lai  Singh's  stations* 
of  1907-08,  Leh  Fort,  with  a  constant  value  of  pressure  19-50  inehes  and  temperature  55° F, 
was  used  as  base  station.  For  others,  though  Leh  was  still  the  base  station,  instead  of  the 
constant  values  as  above,  the  readings  at  Leh  corresponding  to  the  time  and  date  of  the 
deduced  stations  were  taken  off  the  Daily  Weather  Report  for  use  in  the  calculations.  In 
Ram  Singh's  observations  no  account  was  taken  of  either  the  diurnal  or  seasonal  change  in 
barometer;  but  the  procedure  adopted  lor  the  reduction  of  his  observations  does  give  a  better 
representation  of  the  actual  temperature  of  the  air.  It  only  remains  to  be  said  of  Ram 
Singh's  heights  that  Trotter's  height  of  Camp  3  (TAsh-kurghan)  was  used  as  initial  heio-ht 
for  the  1900-01  results  and  the  height  of  Chitral  for  the  1906-7  results. 

1913-15  JOURNEY 

In  the  journey  of  1913-15  there  were  three  observers,  Lai  Singh,  Yakub  Khan  and 
Afraz-gul.  Of  these  Lai  Singh  alone  used  a  mercury  barometer,  in  addition  to  aneroids  and 
hypsometer.  He  compared  his  mercury  barometer  with  the  barometer  at  the  well-equipped 
Russian  meteorological  station,  Kashgar,  with  the  following  results: — 

TABLE    I 

Comparixoii  of  Barometers  at  Kashgar 


Date  aod 

time  of 

observation 

Lai  Singh's 

Mer. 
Barometer 

Russian 

Mer. 

Barometer 

Lai  Singh's 
Thermo- 
meter 

Russian 
Thermo- 
meter 

Babometeks  Reduced 
TO  323  F 

Difference  of  Baro- 

METEIiSfTnRKMOMKTBBS 

1ml  Si u jib's 
Barometer 

Russian 
Barometer 

Russian — 
Lnl  Singh's 

Russian — 
Lat  Singh's 

Inches 

vi.  m. 

Fa/ir. 

Cenhl. 

Inches 

Inches 

Inches 

Fakr. 

6  A.M. 

2.7.15 

25-50 

645-7 

83° 

24° -7 

25  •  37 

25-31 

-0-06 

o 
-6-5 

6  A.M. 

3.7.15 

25-42 

640  -5 

79° 

25° -7 

25  ■  30 

25-30 

0 

-0-7 

6  A.M. 

4.7.15 

25  •  54 

645-0 

80° 

24° -3 

25-41 

25-31 

-0-10 

-4-3 

At  some  stations  Lai  Singh  observed  with  all  three  instruments,  and  the  following 
table  shows  the  discrepancies  which  occur  in  these  cases  between  the  height  by  mercury 
barometer  and  aneroid,  and  between  mereury  barometer  and  hypsometer. 


*  Group— Camp  451,  Art-dawan,  Camp  455,   Kuch-kach-bulak-dawan,  Yarnng-kash  t-elow  Zailik,  Camp  457. 

On  the  1907-08  jouruey  Lul  Singli  compared  his  aneroid  with  the  mercurial  barometer  at  Leh.  lo  the 
couipatiition  of  results  the  aneroid  readings  were  corrected  for  the  discrepancy  between  mercury  and 
aneroid. 
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TABLE  II 

Mercurial,  Barometer  observation*,  with  corrnt/mntltiiff  anermil  ami  liijjisumilir  reiuhwjs. 

1913-15 


IMfT&rcneeof  Height  in  fl. 


Camp 


Chicliiklik  Pass 

Kichik-jangal-sai,  C.  12 

Bfish-kurghan,  C.  28 

Jau-bulak  (E.  of  C.  31) 

Khanambal,  C.  39  ... 

Su-mu-t'ou,  C.  41   ... 

Toghrak-bulak,  C.  47 

Besh-toghrak,  C.  49 

Kum-kuduk,  C.  52 

Lowaza,  C.  57 

Ying-p'an,  0.  73     ... 

Jaka-yardang-bulak,  C.  70 

Astin-bulak,  C.  81  ... 

Altmish-bulak,  C.  86 

An-hsi,  C.  120 

Su-ehou,C.  133 

Kan-chou,  C.  168    ... 

Hung-shui,  C.  !  7:2  . . . 

Lo-t'o-ohing,  C.  208 

Ming-shui,  C.  213  ... 

Bai.C.  220 

Barkul,  C.  226 

Ku-ch'eng-tzu,  C.  235 

Kara-khoja,  C.  242 

Yar-mahalla,  Turfan,  C.  243 

Orkash-bulak,  C.  248 

Singer,  A  Station  A 

Nanchan-bulak,  C.  252 

Burutu-bulak,  C.  255 

Astin-bulak,  E.  end  of  A  base  . . . 

Palgan-bulak,  C.  260 

Tiigcmen-tash,  C.  271 

Deghar,  C.  275 

E.  extremity  of  Aidin-kol  bed,  C.  276 

Camp  S.  of  Aidin-kol  bed,  C.  277 

P.T.  Station  W.  of  Camp  276 

P.T.  Station  W.  of  Camp  277   ... 

Camp  N.  of  Bejan-tura  C.  279  ... 

Turfan,  Yangi-shahr,  C.  280 

Kara-khoja  (Beg's  house) 

Bejan-tura,  C.  282 

Singer,  C.  291 

Korla,  C.  306 

Yangi-hissar,  C.  313 

Kucha 

Kashgar,  C.  351 

Kashgar,  C.  351 

Kashgar,  C.  351 

Arche-bel-dawan  ( W.  of  C.  354) . . . 

Oirama,  C.  357 

Kiyak-bashi,  C.  358 


Mercurial —  1 

Mercurial  — 

Aneroid 

Jiv|»«o 

;        feet. 

feet. 

+   63 

-   608 

••   !          +     92 

-    505 

!    -1  95 

-   5'<> 

..  1    + 161 

-   444 

..  1       +88 

+  425 

+    97 

+    32 

+   95 

+  '47 

-   466 

+  120 

-'925 

+  225 

-1380 

+  191 

-   469 

+  15S 

-   336 

+    19 

+       9 

+     0 

+  1 121 

-   32 

+    16 

—   262 

+   26 

-   517 

—  53 

-  433 

-  3i 

-  606 

-   34 

-  356 

+   45 

-   174 

+  173 

-    156 

+   69 

-  348 

•••  I       -   34 

-  309 

..-1       +   65 

—  621 

-   40 

-  637 

•■          -  58 

-  655 

+  147 

-   5" 

-   42 

-   542 

+   9° 

-   492 

+  123 

-    275 

■  '       +'37 

-     102 

+  '23 

—   221 

+  •35 

—     122 

+  '3° 

-     250 

+  130 

-     25° 

+  130 

-     286 

...  ,       +148 

+      112 

+  '43 

-     28o 

+  '37 

-     332 

+  363 

-     466 

+  159 

-        84 

...,       -.18 

-     329 

...;       -     9 

"    '39 

...         -  63 

+    10 

+    '4 

-   224 

-   56 

-   132 

+    44 

-  306 

This  table  gives  the  explanation  for  the  rejection  of  these  hypsometric  heights. 
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METHOD  OF  REDUCTION,  1913-15  JOURNEY 

Hypsometer  readings,  corrected  for  thermometer  scale-error,  were  reduced  to  equi- 
valent air  pressure,  and  these  were  treated  as  fully  corrected.  Mercury  barometer  readings 
were  corrected  for  scale-error  and  reduced  to  freezing;  point.  Aneroid  readings  were  treated 
as  fully  corrected.     In  this  way  each  instrument,  yields  a  fully  corrected  pressure. 

Next  from  a  table,  based  on  the  International  Meteorological  Formula  (1905)  the 
height  above  a  standard  pressure  level,  29 '92,  was  read  off.  The  result  was  multiplied  by  a 
factor,  taking  account  of  the  mean  air  temperature.  By  means  of  the  Indian  Daily  Weather 
Report  chart,  the  value  of  pressure  at  sea-level  at  the  station  is  estimated.  Its  difference 
from  the  value  29-92  multiplied  by  873  is  the  necessary  correction  to  the  height  in  feet. 
The  differences  between  results  of  aneroid  and  mercury  barometer  were  taken  out,  and  applied 
to  succeeding  aneroid  readings  until  the  next  comparison  occurred.  The  same  would  have 
been  done  for  the  hypsometer  results,  if  it  had  been  decided  to  retain  them. 

MISTAKES  OF  COMPUTATION 

By  a  mistake  on  the  part  of  the  computer,  uncorrected  aneroid  heights  were  given  in 
four  cases  in  place  of  the  corrected  mercury  heights.     Places  and  corrections  are  as  follows. 


Place 

Height  given 

Correction 

Final  height 

Toghrak-bulak 

2740 

+    97 

2837 

Besh-toghrak 

1980 

+   32 

2012 

Kum-kuduk 

2150 

+    95 

2245 

Lowaza 

1890 

+  1-17 

2037 

RECORDS  AND  COMPUTATIONS 

These  are  at  Dehra  Dun,  in  the  Computing  Office,  Survey   of  India,   and  are  available 
for  reference. 


INDEX  OF  LOCAL  NAMES. 


Note. — Each  local  name  is  followed  by  the  number  of  the  map  sheet  and  section  in 
which  it  occurs. 

In  the  brief  descriptive  notes  added  to  the  names  the  following  abbreviations  bave  been 
used  :  cultiv.  for  cultivated  ground  (without  permanent  occupation);  Gl.  for  glacier ;  habit. 
for  habitation  (isolated  abode);  loc.  for  locality;  ml.  for  mountain;  vill.  for  village  (without 
distinction  of  size  ;  also  for  hamlet). 

Different  localities,  etc.,  bearing  identical  names  have  been  distinguished  bv  the  addi- 
tion in  brackets  of  the  tracts,  etc.,  to  which  they  belong,  or  of  the  nearest  topographical 
features  of  importance. 

Regarding  the  record  and  transliteration  of  local  names,  whether  Turin,  Iranian, 
Chinese,  etc.,  the  explanations  given  above,  pp.  61  sq.,  may  be  consulted.  Errors  of  spellin<* 
and  misprintii  have  been  rectified  in  Index  entries. 


Abab-langar,  habit.,  14.  B.  3. 
Abfid  (of  Ak-su),  market-town,  12.  A.  3. 
Abad  (of  Kara-vulghun),  vill.,  12.  B.  1. 
Abad  (of  Karghalik),  vill.,  5.  C.  4. 
Abad  (of  Kashgar),  vill.,  5.  A.  2. 
Abad  (of  Turfan),  vill.,  28.  C.  3. 
Abad  (of  Yarkand),  vill.,  5.  C.  2. 
Abad-jilga,  vallev,  12.  B.  2. 
Abdal,  vill,.  30.  B.  2. 
Abdalkash-mazar,  shrine,  14.  C.  3. 
Abdul-ghafur-langar,  loc,  10.  C.  1. 
Abdul-rahmuu-jilga,  vallev,  'J.  A.  4. 
Abshak-bel,  Pass,  2.  B.  1.' 
Ach-tagh,  hill  and  vill.,  7.C.  2. 
Acha-dong  (of  Chizghan),  hill,  19.  C.  3. 
Acha-dong  (of  Yarkand  K.),  loc,  7.  D.  4. 
Acha-kuduk,  loc,  7.  D.  4. 
Acha-shlpang,  loc,  22.  1).  4. 
Achak-aghzi,  loc,  5.  A.  4. 
Aehal  (of  Ak-su),  vill.,  12.  A.  3. 
Achal  (on  Charchak  R.),  loc,  21.  C.  2. 
Aehal  (of  Kelpin),  vill.,  7.C.  3. 
Aehal  (of  Kucha),  cultiv.,  17.  A.  2. 
Achal-tagh,  hill,  8.  B.  I. 
Aehang,  vill.,  23.  B.  3. 
Achapke,  loc,  14.  B.  4. 
Aehchan  (of  Charchan),  cultiv.,  23. 
Aehchan  (of  Keriva),  vill.,  14.  D.  4. 
Achehan-sai  (of  Charchan),  valley,  23. 
Achchan-sai  (of  Keriva),  river-bed,  14.  D.  3. 
Achchik  (of  Faizabad),  cultiv.,  5.  C.  1. 
Achchik  (of  Kashgar),  vill.,  5.  A.  1. 
Achchik  (of  Khotan),  vill.,  14.  A.  3. 
Achchik  (of  Pichan),  vill.,  31.  A.  3. 
Achchik  R.  (of  Kilian),  6.  D.  2. 
Achchik  It.  (of  Lop),  30.  C.  2. 
Achchik-akin,  river,  17.  A.  1. 
Achehik-akin-kol,  lagoon,  5.  D.  2. 
Achchik-bazAr,  vill.^5.  B.  2. 
Achchik-bulak  (of  Kashgar),  spring,  2.  D.  1. 
Aehchik-bulak  (of  Loj>),  spring,  32.  C.  4. 


.  C.  2. 


,  c : 


Aehchik-bulak  (of  Turfan),  spring,  28.  B.  4. 
Achchik-bulak  (of  Yai-dobe),  spring,  4.  C.  4. 
Achchik-darva,  river,  21.  A.  2. 
Achehik-dawan,  pass,  9.  B.  3. 
Aehehik-jilga  (of  Duwa),  valley,  9.  B.  3. 
Achchik-jilga  (of  Kara-tash),  valley,  i.  D.  3. 
Achchik-jilga  (of  Khotan),  valley,  9.  C.  3. 
Achchik-jilga  (of  Sampula),  valley,  14.  A.  3. 
Achchik-jilga  (of  Tawak-kel),  loc,  14.  A.  1. 
Achehik-kbl,  lake,  15.  D.  1. 
Aehchik-kuduk  (of  Kapa),  well,  23.  A.  1. 
Achchik-kuduk  (of  Kuruk-tagh),  well,  28. 

C.  4. 
Aehchik-kuduk    ( of   Maral-bashi),    well,  5. 

1).  2. 
Achchik-otan,  loc,  7.  C.  2. 
Achchik-su,  loc,  31.  A.  4. 
Achchik-tiigemen,  loc,  5.  D.  2. 
Achi-tagh,  hill,  32.  B.  1. 
Achik-aghzi,  loc,  9.  D.  3. 
Achma  (of  Hanguva),  vill.,  14.  A.  2. 
Achma  (of  Keriya),  vill.,  14.  D.  4. 
Achma  (of  Kilian),  vill.,  6.  D.  2. 
Achma  (Kone  ;  of  Nura),  vill.,  14.  C.  4. 
Achma  (of  Tort-Imam),  vill.,  14.  C.4. 
•  Achma  (of  Yarkand),  vill.,  5.  C.  4. 
Achma-bazar  (of  Domoko),  vill.,  14.  C.  2. 
Acho-dong,  hill.,  19.  A.  4. 
Adam-kalasi,  loc,  9.  C.  4. 
Aduna-kora,  ruin,  45.  C.  2. 
Aliyum-tokai,  loc,  21.  D.  1. 
Afrasiab,  mt.,  3.  C.  1. 
Aga-dasht,  loc,  14.  A.  1. 
Aghaehe-oghil  (of  Chakmak),  loc,  1.  C.  4. 
Aghache-oghil  (of  Kara-teke),  loc.,  1.  D.  4. 
Aghrak  (or  Pikhan),  site,  21.  B.  1. 
Agri-bulak  R.,  2.  C.  2. 
Ai-men,  vill.,  43.  B.  1. 
Aidin-kol  (of  Khotan),  marsh,  9.  I).  2. 
Aidin-kol  (of  Turfan),  lake,  28.  C.  3. 
Ailak,  vill.,  5.  B.  4. 
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Aimak,  vill.,  12.  A.  2. 

Aimodum,  loc,  2.  D.  3. 

Aitike,  loc,  ~.  B.  3. 

Ak-anam,  shrine,  17.  B.  2. 

Ak-arik,  vill.,  17.  C.  2. 

Ak-bai,  hill,  23.  B.  2. 

Ak-bai,  well,  23.  B.  1. 

Ak-bai-sai,  valley,  23.  B.  2. 

Ak-bash-maziir,  shrine,  5.  A.  3. 

Ak-bash-shahri,  ruin,  5.  A.  2. 

Ak-berdi-jilga,  valley,  2.  B.  3. 

Ak-bugha  R.  23.  B.  2. 

Ak-bulak,  vill.,  21.  A.  1. 

Ak-buya,  vill.,  12.  B.  1. 

Ak-buye,  vill.,  17.  C.  1. 

Ak-chak-dong,  loc,  5.  D.  2. 

Ak-chakil,  (of  Tarim  R.)  loc,  12.  G.  3. 

Ak-ehakil,  (of  Yarkand)  vill.,  5.  C.  3. 

Ak-ehigh  (of  Kizil),  loc,  5.  A.  4. 

Ak-ehigh  (of  Nura),  loc,  14.  B.  4. 

Ak-ehigh,  (of  Tfish-Kurghan),  habit.,  3.  D.  1. 

Ak-chigh  (of  Yul-arik),  vill.,  6.  C.  2. 

Ak-ehigh-jilga,  valley,  6.  C.  2. 

Ak-dash-k'oC  marsh,  21.  C.  3. 

Ak-dong  (of  Kapa),  hill,  23.  B.  2. 

Ak-dong  (of  Kucha),  loc,  17.  A.  2. 

Ak-dong  (of  Yai-dobe),  habit.,  4.  B.  4. 

Ak-gum-sai,  vallev,  19.  A.  3. 

Ak-ila,  loc,  9.  A.  2. 

Ak-ilak,  vill.,  14.  C.  2. 

Ak-ishak-langar,  vill.,  12.  A.  2. 

Ak-jiije-olgan,  loc,  19.  C.  1. 

Ak-kash,  vill.,  5.  A.  2. 

Ak-kash-bilal,  vill.,  21.  A.  1. 

Ak-kir,  loc,  30.  A.  2. 

Ak-kol  (of  Domoko),  vill.,  14.  C.  2. 

Ak-kol  (of  Kucha),  loc,  17.  B.  2. 

Ak-kol  (of  Lop),  lagoon,  30.  A.  1. 

Ak-kol  (of  Maral-bSshi),  marsh,  8.  B.  1. 

Ak-korum,  loc,  7.  13.  3. 

Ak-kul,  vill.,  14.  A.  2. 

Ak-kum  (of  Bai),  loc,  12.  D.  2. 

Ak-kum  (of  Khotan),  loc,  9.  D.  2. 

Ak-langar  (E.  of  Khotan),  station,  14.  A.  3. 

Ak-langar  (W.  of  Khotan),  station,  9.  C.  2. 

Ak-maidan  (of  Ak-su),  pass,  12.  A.  1. 

Ak-maidan  (of  Kalta-yailak),  vill.,  5.  B.  1. 

Ak-masjid  (of  Kashgar),  hill,  5.  A.  2. 

Ak-masjid  (of  Kok-yar),  cultiv.,  6.  C.  2. 

Ak-miiman-langar,  cultiv.,  9.  A.  2. 

Ak-6ghil,  loc,  9.  C.  4. 

Ak-6rdek,  loc.  25.  B.  2. 

Ak-rabat,  station,  5.  C.  3. 

Ak-saghiz,  loc,  23.  A.  3. 

Ak-sai  (of  Kapa),  valley,  23.  B.  2. 

Ak-sai  (of  Muz-tiigh-ata),  loc,  2.  C.  4. 

Ak-sai  (of  Tort-Imam),  valley,  14.  C.  4. 

Ak-sai  (of  Uch-Turfan),  loc,  7.  B.  2. 

Ak-sai-jilga  (of  Karakash  R.),  valley,  9.  C.  4; 

2.  D.  4. 
Ak-saikit-sai,  valley,  19.  A.  3. 
Ak-earai  (of  Bugur),  vill.,  21.  A.  1. 
Ak-earai  (of  Chihil-gumbaz),  cultiv.,  5.  A.  4. 
Ak-sarai  (of  Khotan),  vill.,  9.  D.  2. 
Ak-satma  (of  Kucha),  loc,  17.  C.  2. 


Ak-satma  (of  Mariil  bashi),  loc,  8.  C.  1. 
Ak-selGl.,  2.  C.3. 
Ak-shahr,  site,  17.  C.  2. 
Ak-shor,  cultiv.,  9.  A.  2. 
Ak-sipil,  ruin,  14.  A.  2. 
Ak-su  II.,  7.  D.  3;  12.  A.  3. 
Ak-su,  town  and  district,  7.  D.  2. 
Ak-su-sai,  valley,  23.  A.  3. 
Ak-tagh  (of  Charchan),  hill,  23.  D.  2. 
Ak-tagh  (of  Kapa),  hill,  23.  C.  2. 
Ak-tagh  (of  Kara-koram),  mt.,  6.  D.  4. 
Ak-tagh-bulak  (Tfish-bulak),  spring,  30. A. 2. 
Ak-tAgh-Oghil,  loc,  23.  C.  2. 
Ak-taia  (of  Ighiz-var),  loc,  5.  A.  4. 
Ak-tala  (of  Yarkaiid),  vill.,  5.  C.  4. 
Ak-tam  (of  Bugur),  ruins,  21.  A.  1. 
Ak-tam  (of  Maral-bashi),  vill.,  8.  B.  1. 
Ak-tam  (of  Shahyar),  loc,  17.  1).  3. 
Ak-tam  (of  Tash-kurghan),  ruin,  3.  C.  1. 
Ak-tam-mazar,  shrine,  9.  I).  2. 
Ak-tash  (of  Chira  R.),  cultiv.,  11.  A.  4. 
Ak-tash  (of  Kelpin),  hill,  7.  B.  3. 
Ak-tash  (of  Kere-bazar),  vill.,  1(5.  B.  4. 
Ak-tAsh  (of  Khotan),  vill.,  9.  D.  2. 
Ak-tash  (of  Pusha),  cultiv.,  9.  B.  4. 
Ak-tash  (of  Ulugh-sai),  loc,  14.  B.  4. 
Ak-tash  (of  Yai-dobe),  loc,  4.  A.  4. 
Ak-tash  (or  Yar-tungaz)  R.  19.  C.  2. 
Ak-tash-aghzi,  vill.,  9.  B.  4. 
Ak-tash-dawan  (of  Korla),  pass,  25.  A.  1. 
A  k-tash-dawan  (or  Pusha),  pass,  9.  B.  4. 
Ak-tash-domsun-langar,  loc,  14.  C.  4. 
Ak-taz,  see  Balawaste. 
Ak-taz-dong,  loc,  26.  B.  3. 
Ak-terek,  vill.,  14.  A.  2. 
Ak-terek-tati,  ruined  site,  14.  A.  2. 
Ak-tigerik,  loc,  4.  B.  4. 
Ak-tiken  (of  Karanghu-tagh),  loc,  9.  D.  4. 
Ak-tiken  (on  Khotan  R.),  loc,  13.  B.  3. 
Ak-tiken  (of  Kucha),  site,  17.  A.  2. 
Ak-tiken  Pass,  2.  D.  3. 
Ak-tiken-lalma,  loc,  5.  D.  2. 
Ak-tiken-6ghil,  loc,  9.  C.  3. 
Ak-tokai,  vill.,  7.  C.  2. 
Ak-topa-dasht,  loc  ,  2.  D.  3. 
A  k-tii^e-mazar  (of  Chiliil-yiimbiiz),  loc,  2.  D.  4. 
Ak-tuge-mazar  (of  Kizil),  shrine,  5.  A.  4. 
Ak-tiige-sai  (of  Keriya),  loc,  14.  D.  3. 
Ak-tuz  R.,  14.  C.  4. 
Ak-tuz,  vill.,  14.  C.  4. 

Ak-iistang  (of  Kucha),  vill.  tract,  17.  C.  1. 
Ak-iistang  (of  Yulduz-bagh),   vill.,  17.  A.  1. 
Ak-yar  (of  Ak-su),  vill.  tract,  7.  D.  2. 
Ak-yar  (of  Charchan),  cultiv.,  23.  D.  2. 
Ak-yar  (of  Karghalik),  stream  bed,  5.  C.  4. 
Ak-yar  (of  Kucha),  vill.,  17.  B.  1. 
Ak-yar  (of  Uch-Turfan),  loc,  7.  B.  2. 
Ak-yiir-suka,  river  bed,  21.  C.  2. 
Ak-yardang,  loc,  28.  C.  4. 
Ak-yasuk,  loc,  8.  B.  1. 
Ak-yer,  vill.,  5.  C.  4. 
Ak-yol,  cultiv.,  21.  A.  2. 
Aka-chapkan,  loc,  26.  D.  2. 
Akata-yar,  vill.,  5.  C.  4. 
Akaz-aghzi,  cultiv.,  9.  A.  3. 
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Akaz-jilga,  valley,  9.  A.  3. 

Akaz-iighil,  loc,  6.  C.  3. 

Akclie  (of  Muz-art),  valley,  11.  B.  4. 

Akche  (of  Uch-Turfan),  vill.,  4.  D.  3. 

Akchik,  loc,  5.  A.  4. 

Akchik-ayaki,  vill.,  4.  D.  3. 

Akehik-karaul,  ruin,  34.  D.  3. 

Akhtur,  vill.,  5.  A.  2. 

Akhtur-biizar,  market-town,  5.  A.  2. 

Akhun-keldi,  loc,  25.  A.  1. 

Akich-tighil,  loc,  6.  D.  2. 

Akin,  canal,  8.  A.  1. 

Akin-buya,  onltiv.,  14.  C.  3. 

Akin-langar  (of  Chira),  station,  14.  B.  2. 

Akin-langar  (of  Karglialik),  station,  6.  D.  1. 

Akmado-ehap,  valley,  19.  A.  3. 

Aksak-mariil,  vill.,  5.  D.  2. 

Ala-kAgha(Seh-shamba-bazar),viIl.,  17.  B.  1 . 

Ala-kagha  (of  Tim),  vill.,  17.  C.  2. 

Ala-knm  (S.  of  Charchan),  loc.,  23.  C.  1. 

Ala-kum  (SE.  of  Charchan),   loc,  23.  D.  1. 

Ala-sai  (of  Bugur),  vill.,  21.  A.  1. 

Ala-sai  (of  Uch-Turfan),  vill.,  7.  B.  2. 

AJa-tagh,  hill,  29.  A.  2. 

Ala-taz-jilga,  valley,  19.  C.  3. 

Alager  (of  Maral-bashi),  vill.,  5.  D.  2. 

Alager  (of  Posgam),  vill.,  5.  C.  4. 

Alajoi,  cultiv.,   14.  C.  4. 

Ala'ko,  vill.,  2.  D.  2. 

Alam-khoja-kol,  lagoon,  30.  C.  1. 

Alatligh,  vill.,  14.  B.  4. 

Alehak-aghzi,  vill.,  9.  B.  4. 

Aldurghak-sai,  valley,  15.  D.  1. 

Alexander  III  Range   (Nan-shan),  43.  A.  3. 

Ali-nazar-kurghan,  habit.,  9.  A.  3. 

Alkhi-kiil,  canal,  5.  B.  1. 

Alma,  vill.,  14.  B.  4 

Almaligh  R.,  -ire  Tash-kurghan  R. 

Alsa,  loc,  26.  D.  2. 

Altmish-bulak,  spring,  29.  D.  3. 

Altila,  vill.,  12.  A.  2.' 

Altun-beg-ilesi,  loc,  23.  C.  1. 

Altun-dawan,  pass,  25.  C.  1. 

Altun-ghol,  valley,  25.  C.  1. 

Altun-kush-jilga,  valley,  10.  B.  4. 

Altunluk,  vill.,  2.  D.  3. 

Altun-mazar,  shrine,  28.  B.  3. 

Altunche,  cultiv.,  9.  D.  2. 

Alwakchi,  vill.,  5.  C.  4. 

Alwas-diibelik,  vill.,  14.  B.  3. 

Alya-chiil,  lagoon,  17.  D.  2. 

Amfin-toghrak  (of  Maral-bashi),  vill.,  8.  A.  1. 

Aman-toghrak  (of  Alager),  vill.,  8.  B.  1. 

Ambal-chushkan,  loc,  22.  D.  4. 

Ambal-panza,  loc,  21.  1").  1. 

Ainchak-oghil,  loc,  14.  C.  4. 

Amir-karez,  vill.,  28.  D.  3. 

An-hsi,  town,  38.  D.  3. 

An-jen-kou,  vill.,  43.  A.  1. 

An-yuan-kou,  vill.,  43.  A.  1. 

Anajan-karez,  vill.,  2X.  B.  3. 

Anambar,  see  Khanambal. 

Anar-kol,  lake,  8.  B.  1. 

Andijan-klchik,  vill.,  2.  D.  1. 

Apaghuja,  vill.,  5.  B.  2. 


Aptiiblik,  loc,  14.  D.  1. 

Ar-kara-yagach,  loc,  29.  A.  1. 

Ara-bagh,  vill.,  5.  A.  2. 

Ara-buk,  vill.,  17.  B.  1. 

Ara-kir,  hill,  14.  C.  4. 

Ara-kum,  loc,  25.  C.  3. 

Ara-mahalla  (of  Bugur),  vill.,  21.  A.  1. 

Ara-mahalla  (of  Kashgar),  vill.,  5.  A.  1. 

Ara-mate,  loc,  2.  A.  3. 

Ara-mazar,  shrine,  9.  D.  2. 

Ara-sai  (of  Buya),  vill.,  14.  A.  4. 

Aia-sai  (of  Imamlar),  vill.,  11.  C.  4. 

Ara-sai  (of  Keriya),  valley,  19.  A.  4. 

Ara-shor,  vill.,  5.  C.  4. 

Ara-siinde,  loc,  2.  D.  3. 

Ara-tam,  vill.  and  ruins,  31.  D.  3. 

Ara-tarim,  river  bed,  25.  C.  3. 

Ara-tokai,  loc,  9.  D.  2. 

Ara-iistang,  vill.,  14.  D.  3. 

Araba-aral,  island,  13.  B.  2. 

Araeh,  loc,  8.  B.  1. 

Arachik,  vill.,  12.  D.  1. 

Arak-kir,  hill,  ti.  C.  2. 

Ara-kan-jilga,  valley,  19.  C.  3. 

Aral  (of  Ak-su),  vill.,  tract,  7.  D.  2. 

Aral  (of  Keriya),  vill.,  14.  D.  3. 

Aral  Gl.,  2.  C.  4. 

Aral-bagh,  vill.,  12.  A.  2. 

Aral-dong,  vill.,  17.  B.  2. 

Aral-kotan,  loc,  17.  B.  2. 

Aralehi,  loc,  26.  D.  2. 

Aralchi-mahalla,  vill.,  22.  D.  4. 

Aralish,  loc,  25.  A.  3. 

Arallik,  vill.,  14.  C.  4. 

Arallik,  R.,  14.  C.  4. 

Archalik,  loc,  3.  C.  2. 

Arche-bel,  loc,  2.B.  1. 

Arche-bel-dara,  valley,  2.  B.  1. 

Arche-bel-dawan,  pass,  2.  B.  1. 

Arche-bel-karaul,  post,  2.  A.  1. 

Archik,  vill.,  21.  A.  1. 

Aremelle  (of  Kashgar),  vill.,  5.  B.  2. 

Aremelle  (of  Maral-bashi),  vill.,  9.  A.  1. 

Arghai-bulak,  spring,  28.  A.  4. 

Arghalante,  mt.,  3".  A.  2. 

Arghan  (of  Charkhlik),  loc,  30.  A.  2. 

Arghan  (of  Lop),  habit.,  29.  A.  4. 

Arghe-terek,  valley,  5.  A.  4. 

Arghotai,  vill.,  34.  D.  2. 

Arghu,  vill.  tract,  5.  A.  1. 

Arguma,  vill.,  16.  A.  4. 

Arik-aghzi  (of  Maral-bashi),  loc,  8.  B.  1. 

Ank-aghzi  (of  Tarlm  R.),  river  bed,  12.  C.  3. 

Arik-aghzi-oghil,  loc,  19.  C.  1. 

Arik-bashi,  loc,  17.  C.  3. 

Arik-kenti,  vill.,  9.  D.  2. 

Arish  (of  Charchan),  vill,.  22.  D.  4. 

Arish  (of  Karghalik),  vill.,  6.  C.  1. 

Arish  (of  Surghak),  loc,  19.  B.  3. 

Arish  (of  Tatran),  loc,  22.  D.  4. 

Arish-bazar,  vill.,  12.  A.  2. 

Arish-mazar,  shrine,  14.  C.  2. 

Arka-kuduk-tim,  ruin,  14.  A.  2. 

Arka-shor-kuduk,  well,  14.  A.  2. 

Arkalik,  loc,  7.  D.  1. 
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Arpalik  (of  Kami),  habit.,  34.  C.  3. 

Arpalik  (of  Sanju),  cultiv.,  9.  B.  3. 

Arpalik  (of  Shahyar),  loc,  17.  A.  3. 

Arpalik  (of  Yarkand),  cultiv.,  5.  A.  4. 

Arpalik  11.,  5.  B.  4. 

Arpalik-chakil,  hill,  23.  A.  3. 

Arpalik-karaul,  post,  5.  A.  4. 

Arpalik-sai,  valley,  19.  A.  4. 

Arpishme-bulak,  spring,  29.  B.  1 . 

Art-dawan,  pass,  15.  C.  1. 

Artush  R.,  2.  D.  1. 

Artush  (Astin-A.),  vill.  tract,  5.  A.  1. 

Artush-langar,  cult.,  2.  1).  1. 

Arun-tokhai-duriiljin,  ruin,  45.  A.  4. 

Arzo,  loc,  21.  D   1. 

Asa-ul-kaf-maziir,  shrine,  28.  D.  3. 

Asar-jilga,  valley,  2.  D.  4. 

Ashik-langar,  vill.,  5.  B.  1. 

Ashma-karez,  vill.,  28.  C.  3. 

Ashma-langar,  well,  14.  B.  2. 

Ashmazaro,  cultiv.,  9.  A.  4. 

Ashpak,  cultiv.,  9,  C.  3. 

Ashpak  R.,  9.  C.  3. 

Aske-kol,  marsh,  26.  A.  3. 

Asku-akin,  river  bed,  17.  B.  2. 

Asmanlik-ustang,  canal,  5.  C.  2. 

Astana  (of  Kara-khoja),  vill.,  28.  C.  3. 

Astana  (of  Lamjin),  vill.,  28.  1).  3. 

Astiu-artush  R.,  2.  D.  1. 

Astin-artush,  vill.  tract,  5.  A.  1. 

Astin-bulak,  spring,  29.  D.  3. 

Astin-dash,  vill.,  17.  B.  1. 

Astin-tugh,  nits.,  23.  D.  1. 

Astin-iistang,  vill.,  14.  C.  4. 

Astine  (or  Erh-pu),  vill.,  34.  C.  3. 

At-bash  (of  Khotan),  vill.,  9.  D.  2. 

At-bash  (on  Tarlm  R.),  loc,  1  7.  C.  3. 

At-bashi  (of  Tawakkel),  vill.,  14.  A.  1. 

At-bashi  (of  Uch-Turfan),  vill.,  7.  B.  2. 

At-bazar,  loc,  5.  B.  4. 

At-jilga,  valley,  3.  C.  2. 

At-'koHle,  loc,*21.B.  2. 

At-kol  (of  Lop),  lagoon,  30.  B.  1. 

At-kdl  (of  Zailik),  valley,  15.  C.  1. 

At-kushte,  loc,  1 1.  A.  1*. 

At-61gan-dawan,  pass,  28.  B.  4. 

At-oinak-dawan,  pass,  7.  D.  1. 

At-oinak-jilga,  vallev,  28.  B:  2. 

At-yailak,  loc,  14.  D.  2. 

Atik-tsagan  (on  Etsin-gol),  loc,  45.  C.  2. 

Atik-tsagan  (of  Mao-mei),  loc,  45.  A.  4. 

Atlash,  loc,  23.  C.  1. 

Attaz,  hill,  7.  C.  2. 

Atiiruk,  vill.,  37.  B.  2. 

Augh-langari,  loc,  30.  B.  2. 

Awaila,  loc,  25.  A.  2. 

Ayak-art-aghzi,  loc,  2.  A.  2. 

Avak-shilwe,  vallev,  7.  B.  3. 

Ayak-tar  R.,  22.  C.  4,  23.  C.  1 . 

Ayak-ustang-aghzi,  loc,  13.  B.  2 

Ayak-zailik,  loc,  15.  B.  1. 

Azghallik-jilga,  valley,  9.  A.  3. 

Azghan,  vill.,  5.  B.  1. 

Azghan-bulak  (of  Ghijak-dawan),  loc,  2.D.3. 

Azghan-bulak  (of  Korla),  spring,  21.  D.  1. 


Azghan-bulak  (of  Turfan),  spring,  29.  A.  2. 

Azghan-sai,  vallev,  30.  B.  2. 

Azkalu  Gl.,  2.G\*4. 

Azne-bazar  (of  Gapa),  vill.,  12.  A.  2. 

Azne-bazar  (of  Tawakkel),  vill.,  14.  A.  1. 

Azne-masjid,  vill.,  14.  B.  4. 

Azun,  loc,  14.  B.  4. 
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Baba-akhun-langar,  vill.,  5.  A.  2. 
Baba-Hatim  Pass,  15.  D.  1. 
Baba-Kambar-niazar,  shrine,  17.  B.  2. 
Baba-koidi,  loc,  19.  D.  1. 
Babujan,  vill.,  5.  C.  4. 
Baehang-aghzi,  habit.,  5.  B.  1. 
Badaghan,  loc,  14.  B.  4. 
Bagan,  vill.,  17.  A.  1. 
Bagatte-kol,  lagoon,  30.  C.  1. 
Bagh-arik,  vilh,  2.  D.  1. 
Bagh-jigda  (of  Bugur),  vill.,  21.  A.  1. 
Bagh-jigda  (of  Kara-sai),  vill.,  9.  C.  2. 
Bagh-jigda  (on  Keriya  R.),  loc,  14.  D.  2. 
Bagh-jigda  (of  Yarkand),  vill.,  5.  C.  4. 
Bagh-suget,  loc,  17.  D.  1. 
Bagh-toghralc,  loc,  14.  C.  3. 
Baghdad-shahri,  site,  25.  A.  1. 
Baghla,  vill.,  9.  B.  2. 
Baghlik,  vill.,  7.  B.  3. 
Baghrak,  vill.,  9.  D.  2. 


Baghiash-kol,  lake,  24.  B.  4; 


A.  1. 


Bahan-durwuljin,  loc,  45.  B.  2. 

Bahram-su,  tract,  9.  D.  2. 

Bai  (of  Hami),  vill.,  37.  C.  2. 

Bai  (of  Kucha),  town,  12.  D.  1. 

Bai-dobe,  hill,  9.  A.  2. 

Bai-kurut,  loc,  2.  D.  1. 

Bai-kurut-dawan,  pass,  2.  D.  1. 

Bai-zukan,  loc,  21.  A.  3. 

Baikhan,  loc,  5.  B.  3. 

Baisak,  vill.,  2.  D   1 

Baivan,  loc,  1.  D.  4. 

Baj'i-chashti,  loc,  30.  B.  2. 

Bak,  loc,  44.  C.  4. 

Baka,  cultiv.,  28.  D.  2. 

Baka-boguz,  marsh,  8.  A.  1. 

Bakhtimet,  loc,  26.  B.  3. 

Bakri-changehe,  loc,  29.  D.  2. 

Baksum-bulak,  loc,  10.  A.  1. 

Bakuchak,  loc,  2.  D.  3. 

Bala-koide,  loc,  17.  C.  3. 

Balamas,  vill.,  9.  D.  2. 

Balawaste  (Ak-taz?),  ruined  site,  14.  C.  2. 

Baldalung-jilga,  vallev,  3.  D.  1. 

Baldir,  vill.,  3.  C.  1. 

Balgan,  loc,  2.  B.  2. 

Balghil,  loc,  1.  C.  4. 

Balti-brangza,  loc,  10.  A.  1. 

Balyan,  loc,  1.  C.  4. 

Bami,  vill.,  12.  A.  2. 

Bar-oghil-chap,  vallev,  23.  B.  2. 

Bardash  (of  Hami),  vill.,  34.  D.  3. 

Bardash  (of  Turfan),  vill.,  28.  C.  3. 

Barkul,  town,  34.  B.  I . 

BarkulLake,  34.  B.  1. 
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Barkul-dawan,  pass,  31.  D.  2. 
BAsh-kiil  (of  Tikenlik),  marsh,  25.  A.  2. 
Bash-kol  (of  Turfunj,  vill.,  28.  1).  3. 
Bitsh-korla,  loc,  13.  A.  2. 
Bash-koyik,  vill.,  2 1  A.  1. 
Bash-koyumal,  ruin,  30.  A.  3. 
BAsh-kupruk,  bridge,  2.  D.  8. 
Bash-kurghan,  loc,  33.  A.  2. 
Bash-kiirghiin-dawan,  pass,  33.  A.  12. 
Bash-laika,  vill.,  1-1,  D.  3. 
Bash-langar,  cultiv.,  0.  D.  2. 
Bnsh-malghun,  loc,  23.  A.  3. 
Bash-shilwe,  valley,  7.  B.  3. 
Bash-suget,  mt.,  4.  B.  4. 
Bash-sughun,  ciiltiv.,  4.  B.  1. 
Bash-sulaghiz,  vill.,  'J.  A.  2. 
Bash-toghrak(Dolan;of  Korla),  loc.,21.D.l. 

Bfish-toghrak  (of  Tikenlik),  loc,  25.  D.  3. 

Bash-tokai,  loc,  21.  A.  1. 

Bash-iirang,  vill.,  0.  D.  1. 

BAsh-ustang-aghzi,  loc,  13.  B.  3. 

Bash-utak,  loc,  2G.  B.  3. 

Bash-yagho,  vill.,  2.  (J.  2. 

Bash-yangrak,  habit.,  3.  C.  1. 

BAsh-vulghun,  loc,  28.  C.  4. 

Basliakclie,  vill.,  9.  D.  2. 

Bashi-kenkel-sai,  valley,  23.  A.  3. 

Bashlam-su»et,  vill.,  21.  D.  1. 

Biislmia,  vill.,  5.  A.  L 

Basik-kul,  lake,  2.  C.  4. 

Baskak,  vill.,  9.  B.  2. 

Bayi-kol,  lagoon,  29.  A.  4. 

Bavin,  vill.,  6.  C.  1 . 

Bayin-bogdo,  hill,  45.  B.  3. 

Bazar-dasht,  loc,  3.  C.  1. 

Bazarte,  loc,  2.  C.  4. 

Bedaulat's  town  (of  Kara-klmja),  site,  28. C. 3. 

Bedi-kilias-jilga,  valley,  0.  C  3. 

Beg-karaui,  habit.,  5.  A.  4. 

Beg-mahalla,  vill,,  8.  A.  1. 

Begam-bulak,  viil.,  34.  B.  3. 

Beglar-maidan,  loc,  2.  B.  2. 

Bejan-tura,  tower,  28.  C.  3. 

Bek-targhak,  loc,  2.  1).  4. 

Bekh,  loc,  14.  A.  1. 

Bekhtauriik,  loc,  5.  B.  2. 

Bel-kildak-dawAn,  pass,  4.  C.  3. 

Bel-kum  (of  Yash-shahri),  loc,  2(i.  C.  3. 

Bel-kum  (of  Zanguva),  loc,  9.  B.  2. 

Bel-kum-kudiik,  well,  12.  A.  2. 

Bel-tagh,  hill,  7.  A.  4,  8.  A.  1. 

Berdasht  (or  Berjash),  pass,  3.  B.  1. 

Berjash,  see  Berdasht. 

Besh-arik,  vill.,  6.  1).  1. 

Besh-arik-ustang,  canal,  7.  1).  2. 

Besh-bnlak,  spring,  29.  C.  2. 

Besh-kara-choka-dawan,  pass,  29.  A.  2. 

Besh-kant,  vill.  tract,  5.  C.  4. 

Besh-Mtihammad,  loc,  5.  A.  4. 

Besh-pokhoi,  loc,  17.  C.  3. 

Besh-tam  (of  Kalta-vailak),  vill.,  u.  C.  1. 

Besh-tam  (of  Turf  an),  vill.,  28.  D.  3. 

Besh-terek,  vill.,  7.  C.  2. 

Besh-terek-langar,  habit.,  G.  C.  1. 

Besh-toghrak  (of  Domoko),  loc,  14.  ('.  2. 


Besh-toghrak  (on  Kcriva  II.,)  loc,  14.  I).  2. 

Besh-toghrak  (of  Lo|>  Oesert),  well,  35.  B.  4. 

Besh-toghiak-langai',  station,  14.  B.  2. 

Besh-toghrak-mazar,  shrine,  11.  (.'.  3. 

Besh-tugeinen,  vill.,  7.  I).  3. 

Beyik-jilga  (or  I'ayik-jilga),  valley,  3.  C.  2. 

Bezeklik,  ruins,  2H.  ('.  3. 

Bhugunung-dong,  hill,  19.  A.  3. 

Bidelik-iitak,  loc,  13.  B.  2. 

Bigil,  vill.,  5.  C.  4. 

Bihisht-bagh,  vill.,  17.  B.l. 

Bil-bagh,  vill.,  14.  B.  3. 

Bilakehi,  loc,  !).  A.  4. 

Bilangan,  loc,  13.  I).  4. 

Bilau-tash,  cultiv.,  I.  I).  4. 

Bilekehi-viir,  streamlet,  5.  C.  4. 
Bileklik,"loc,  22.  D.  4. 

Bileklik-kol,  lake,  19.  C.  2. 

Bilel-konghan,  loc,  19.  D.  1. 

Bilkiste,  vill.,  17.  A.  1. 

Bilote-ghol,  valley,  28.  B.  I, 

Biloti-dawan,  pass,  1.  1).  3. 

Bilzui,  habit.,  3.1).  1. 

Bir-aghiz,  loc,  5.  ]').  2. 

Bir-atai-bnlak,  spring,  32.  A.  1. 

Bir-atai-jilga,  vallev,  28.  D.  3;  31.  A.  4. 

Bir-bulak,  cultiv.,  31.  B.  3. 

Bivamed,  vill.,  5.  A.  1. 

Bizil,  vill.,  9.  1).  3. 

Bizin,  vill.,  9.  I).  2. 

Bbehehe  (Shamba-bazAr),  vill.,  12.  A.  3. 

Bogach-kbl,  marsh.  5.  C.  1. 

Bogar-niing,  village  tract,  9.  D.  2. 

Bbgan-tura,  tower,  28.  B.  3. 

Bogaz,  loc,  13.  A.  4. 

Bogdai-oi,  loc,  17.  A.  2. 

Bogha-ishka-dawan,  pass,  12.  A.  1. 

Boghaz-oimaghe.  habit.,  12.  A.  1. 

Boghuluk-kiun,  loc,  20.  B.  3. 

Bogoi-oghil,  loc,  i).  D.  2. 

BoUak  (of  Tin-fan),  loc,  28.  C.  3. 

Boilak  (of  Yarkand),  vill.,  5.  C.  4. 

Boina-katak-mazar,  loc,  2.  1).  4. 

Boinak,  loc,  9.  D.  4. 

Boinak-aghzi,  loc,  2.  D.  4. 

Boinak-dawan,  j>ass,  9.  1).  4. 

Boinak-ine,  loc,  9.  B.  4. 

Boinak-kir,  hill,  0.  I).  2. 

Boinak-langar,  habit,  6.  Y>.  2. 

Bok-dabe,  vill.,  l(i.  B.  4. 

Boka-chapkau,  loc,  26.  C.  2. 

Boka-dong,  hill,  14.  B.  4. 

Boksam-kumi,  loc,  13.  A.  3. 

Boksam-iighil,  loc,  13.  B.  3. 

Bokta.Ioc,  15.  C). 

Bokunat-dawan,  pass,  34.  D.  2. 

Bolak,  marsh,  9.  1).  2. 

BoljAlik,  loc,  14.  A.  1. 

Bol'ka,  vill.,  5.  D.  3. 

Bombak,  vill.,  9.  B.  2. 

Bomoga,  vill.,  9.  A.  2. 

Bora,  vill.,  6.  D.  1. 

Bora-chiishkan,  loc,  13.  B.  1. 

Borache-bazar,  vill.,  9.  1).  2. 

Borak-jilga,  valley,  37.  A.  2. 
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Boras-mi.  villasjo  tract,  9.  P.  2. 

Borazan-kenti,  vill.,  14.  A.  I. 

Bordu-bulak,  loc,  J.  IV  1. 

Bc">ro-obo,  loc,  II.  C.  1. 

Borgasn,  liH1.,  -15.  (\  I. 

Borokhatai,  loo.,  2.  IV  V. 

Bornohe,  loc.  17.  IV  1. 

Bosak,  vill.,  1).  P.  2. 

Boshkat,  habit.,  14.  IV  4. 

Boshlang-jilga,  vallev,  9.  A.  :j. 

Bostan  (of  Charelianl,  eultiv.,  23.  C.  2. 

Bostan  (of  Kenya),  loc,  14.  P.  3. 

Bostan  (of  Kilian-kurghfm),  loc,  !).  A.  3. 

Bostan  (of  Kiik-var),  habit.,  (i.  (\  2. 

Bostan  (of  Kucha),  vill.,  17.  V.  i. 

Bostan  (of  Tatran),  loc,  22.  D.  4. 

Bostfm-arehe,  loc,  2.  V.  3. 

Bostan-bazar  (of  Kucha),  vill.,  17.  C.  2. 

Bostan-bazar  (of  Shahyar),  vill.,  17.  B.  2. 

Bostan-jilga,  valley,  9.  A.  3. 

Bostan-terek,  loc,  i.  B.  a. 

Bostan-toghrak  (of  Charchan),  loc,  26.  A.  3. 

Bostfm-toghrak  (of  Khotan),  habit.,  9.  C.  3. 

Boto-kijl,  marsh,  21 .  D.  1. 

Botu-bdrii,  loc,  4.3.  C.  2. 

Bowa-kambar-mazar,  shrine,  9.  D.  2. 

Boz-aghir,  loc,  4.  A.  4. 

Bozche,  vill.,  12.  D.  1. 

Boz-bel-langar,  station,  5.  A.  1. 

Boz-dong,  eultiv.,  12.  B.  1. 

Boz-jilga,  vallev,  5.  15.  4. 

Boz-kirik,  vallev,  10.  B.  4. 

Boz-kol,  loc,  21.  B.  2. 

Bozake-tagh,  hill,  7.  B.  4. 

Boziz-plga,  valley,  9.  D.  2. 

Brinjak-dawan,  pass,  9.  C.  4. 

Bu-mairyan-mazar,  shrine,  5.  A.  1. 

Bnche,  vill.,  5.  A.  1. 

Budiva,  vill.,  9.  D.  2. 

Bugije,  loc,  8.  C.  1. 

Bughra-kum-padshahim,  shrine,  14.  D.  3. 

Bugigo,  vill.,  12.  D.  1. 

Bugur,  vill.,  tract,  21.  A.  1. 

Bugur-bazar,  market-town,  2l.  A.  1. 

Bujong-jilga,  valley,  9.  A.  2. 

Buk-tokhai,  loc,  45.  A.  3. 

Buka-bulak-jilga,  valley,  19.  C.  3. 

Buka-tam,  vill.,  17.  B.  1. 

Bukolak-sai,  vallev,  23.  A.  3. 

Buksunge,  vill.,  6"  P.  1. 

Bukta,  vill.,  14.  C.  4. 

Bulak  (on  Keri)'a  R.),  loc,  14.  D.  2. 

Bulak  (of  Turfan),  vill.,  28.  C.  3. 

Bulak-bashi,  spring,  (Kelpin),  7.  B.  3. 

Bulak-kol  (of  Charehan  R.),  marsh,  22. P. 3. 

Bulak-kol  (of  Yurung-kash  R.),  valley, 
15.  C.  1. 

Bulem,  vill.,  5.  B.  !!. 

Bulun-kol  (of  Ilek),  lagoon,  30.  A.  1 . 

Bulun-kol  (of  Lop-nor),  lagoon,  30.  C.  1. 

Bulun-kul,  marsh,  fort,  2.  A.  3. 

Bulung,  vill.,  12.  C.  1. 

Bulung-mahalla,  vill.,  28.  D.  3. 

Bulungir,  see  Pu-lung-chi. 

Buluynk,  vill.,  28.  C.  2. 


Bnne,  pultiv.,  !).  P.  4. 

Bun-toghar,  loc,  47.  A.  2. 

Bunt-jilga,  valley,  2.  P.  4. 

Buramsal,  loc,  2.  1).  4. 

Bmamsal-chat,  loc,  2.  P.   I-. 

Buramsal-dawan,  pass.  2.  I).  4-. 

Buran,  vill.,  17.  B.  2. 

Bnranehi-oghil,  loc,  14.  C.  4. 

Bure-bunejiill,  14.  B.  3. 

Biire-kuz,  loc,  2.  B.  2. 

Biire-tiken    loc,  25.  A.  2. 

Biire-tokai,  eultiv.,  2.  B.  2. 

Bnrhan-niazar,  shrine,  eultiv.,  9.  B.  3. 

Burhamuldin-mazar,  shrine,  14.  C.  2. 

Buruk-bashi,  hill,  20.  P.  4. 

Burul-gol,  stream,  37.  B.  2. 

Biirutu-bulak,  spring,  29.  C.  2. 

Busaga,  vill.,  12.  A.'  3. 

Busat-jilga,  vallev,  9.  P.  4. 

Buslek'-jilga.  vallev,  9.  B.  3. 

But-boiiiak.  loc,  ',1.  A.  2. 

Butuboine-ma/.ar,  shrine    14.  A.  1. 

Buva,  village  tract,  14.  A.  4. 

Buya  R.,  14.  A.  4. 

Biiyfin-iighi!  (on  Keriva  R.),  loc,  14.  P.  4. 

Buyan-iighil  (of  Niya),  loc,  19.  C.  3. 

Bu-vasuk-kotan,  loc,  17.  0.  3. 

Buve,  vill.,  12.  A.  2. 

Buvuluk,  vill.,  28.  C.  2. 

Buyuluk-dawan,  pass,  31.  A.  1. 

Buzang-]ilga,  vallev,  14.  C.  4. 

Buzang-'kir,  hill,  14.  C.  4. 

Buzang-sai,  valley,  14.  C.  4. 


Chaba-jilga,  valley,  9.  C.  3. 

Chadir]  oasis,  21.  B.  ). 

Chadir-dobe,  loc,  14.  B.  4. 

Chadir-dong  (of  Clnrchan),  loc,  26.  P.  3. 

Chadir-dong  (of  Charkhlik),  loc,  30.  A.  2. 

Chadir-kol,  station,  7.  B.  4. 

Chadir-kum,  vill.,  9.  P.  3. 

Chadir-oghil,  loc,  13.  A.  4. 

Chadir-tash  (of  Maral-bashi),  hillock,  8.  A.l. 

Chadir-tash  (of  Taghdum-bash),  loc,  3.  C.  2. 

Chagarik,  vill.,  7.  P.  2. 

Chaghan-bulak-dawan,  pass,  34.  P.  2. 

Chai-oghil,  loc,  14.  P.  1. 

Chailik,  loc,  14.  A.  1. 

Chainut-kbl,  lagoon,  30.  C.  1. 

Chaka,  vill.,  9.  P.  2. 

Chakan-kush,  loc,  23.  P.  2. 

Chakanda,  loc,  14.  C.  4. 

Chakanda-chap,  valley,  27.  A.  1. 

Chakandokul-dong,  hill  19.  A.  4. 

Chakandu  R,  19.  B.  3. 

Chakar  (of  Chira),  vill.,  tract,  14.  B.  3. 

Chakar  (of  Yangi-hissar),  vill.,  5.  A.  3. 

Chakarjailu  Gl.,  2.  C.  3. 

Chakesh,  vill.,  9.  P.  2. 

Chakir-terek,  vill.,  5.  A.  2. 

Chakitmak-sulagh,  loc,  14.  B.  4. 

Chakkoide-mazar,  shrine,  7.  B.  2. 

Chakma,  vill.,  19.  B.  2. 
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Chakmak  (of  Sampula),  vill.,  12.  A.  2. 
Chakmak  H.,  1.  C.  4,  2.  I).  1. 
Chakmak-karaul,  fort,  I.  C.  4. 
Chakmak-kbl.  vill.,  5.  C.  3. 
Chakniak-maziir,  shrine,  1  4.  1).  3. 
Chakragil,  |ik.,  2.  15.  3. 
Chaktc,  ciiltiv.,  10.  15.  3. 
Chakte-sai,  valley,  lit.  Ii.  3. 
Clial-baisli  (of  Khotan),  vill.,  9.  1).  2. 
Chal-bash  (of  l'uski;,  loc,  9.  B.  3. 
Chal-iighil,  loc,  13.  ]>.  4, 
Chalehgan-kbl,  lagoon,  30.  C.  ]. 
Chalchik,  loc,  23.  A.  I. 
Chalkan-ghol,  loc,  28.  I).  2. 
Chahna-kazan,  ruin,  9.  I).  3. 
Clmlma-kir,  hill,  (>.  1).  2. 
Chalmia,  vill.,  9.  D.  2. 
Clmlung-dawan,  pass,  14.  C.  4-. 
Cham-bulak,  vill.,  21.  ]").  1. 
Chaingar-aghzi,  loc,  9.  C.  4. 
Chaniguluk,  vill.,  12.  C.  1. 
Chamgurche,  vill.,  5.  C.  4. 
Chamgurluk,  vill.,  5.  D.  3. 
Cliamulung,  vill.,  !>.  A.  3. 
Clian-kiil,  nit.,  9.  C.  4. 
Cliana,  vill.,  31.  A.  3. 
Chandbnn,  loc,  3.  D.  1. 
Chang-liu-shui,  vill.,  34.  D.  3. 
Ch'ang-ma,  vill.  tract,  41.  13.  1. 
Ch'ang-ma-pao-tzu,  vill.,  41. 13.  1. 
Cliang-tzu,  station,  5.  C.  1. 
Chang-tzu-hao,  vill.,  42.  D.  4-. 
Changa,  vill.,  17.  B.  2. 
Changak-tam,  loc,  1 2.  D.  3. 
Chanpan-karez,  vill.,  28.  C.  3. 
Chap,  loc,  14-.  A.  4. 
Chap-oghil,  loc,  14.  1).  4. 
Chapaghan,  vill.,  5.  A.  3. 
Chapal,  vill.,  12.  A.  2. 
Chapan-kaldi,  loc,  26.  C.  3. 
Chapan-koide,  vill.,  9.  C.  2. 
Chapan-kul,  loc,  1.  D.  4. 
Chapkan-aghil-kbl,  marsh,  25.  B.  3. 
Clmplamat~  loc,  21.  A.  3. 
Chaplama,  vill.,  17.  B.  1. 
Char-bagh  (of  Pnraeh),  vill.,  5.  A.  2. 
Char-bagh-bazar   (of    Maral-bashi),   vill., 

S.  A.  1. 
Cbar-shamba-bazar  see  Tokuz-tuma. 
Chara,  habit.,  25.  B.  3. 
Charailik-toghrak,  loc,  25.  C.  3. 
Charbai-mazar,  shrine,  9.  B.  3. 
Charchak,  loc,  29.  A.  3. 
Charchak  R.,  21.  B.  2,  C.  2. 
Charchan,  oasis,  22.  C.  4,  D.  4. 
Charchan    R.,   22.  D.  4;   23.  D.  1;   26.  C.  2; 

27.  A.  1. 
Charehan-bazar,  vill.,  22.  D.  4. 
Charehashe-kol,  marsh,  21.  D.  2. 
Charchi,  vill.,  21.  C.  1. 
Charesh-langar,  habit.,  5.  A.  4. 
Charkhlik,  vill.,  30.  A.  2. 
Charkhlik  R.,  26.  D.  2;  30.  A.  2;  A.  3. 
Charlang,  loc,  2.  D.  4. 
Chamimuk,  vill.,  6.  C.  1. 


Chaiwak,  (of  Karghalik)  vill.,  «.  C.  ). 
Charwak  (of  Liikchun),  vill.,  2H.  1).  3. 
('hash,  lot'.,  9.  {.'.  I. 
Chash-jilga,  valley,  9.  I),  4. 
Chasn,  lagoon,  5.  1).  2. 
Chat  (of  Hugh-art),  loc,  2.  13.  3. 
Chat,  (of  Kara-tash  K.),  loc,  2.  I).  1. 
Chat-kir,  lor-.,  i.  I).  :i. 
Chata-kir,  hill,  14.  C.  i. 
Chatak  (of  Khotan),  vill.,  9.  I).  2. 
ChAtak  (of  Shahyan,  vill.,  17.  13.  2. 
Chatanial,  loc,  13.  A.  t. 
ChataHh,  vill.,  11.0.  I. 
Chatkal,  loc,  13.  A.  4. 
Chavai-kbl,  loc,  19.  13.  I. 
Chaval-bghil,  loc,  2(1.  A.  '.'>. 
Chawarik,  vill.,  7.  I).  2. 
Chayan-darya,  river,  21.  A.  2. 
Che-wan-hsing  (''),  lor:.,  42.  i).  I. 
Chek-salde,  culliv.,  H.  13.  I. 
Chen-fan-hsien,  sile,  38.  B.  4. 
Cheng-i,  vill.,  43.  ].).  1. 
Cherikche-jilga,  valley,  2.  B.  3. 
Chi-f  hi-eh'iian  (?),  loc.,  42.  B.  3. 
Chi-ehi-t'ai-tzu  (on  Ktsin-gol),  loc,  45.  A.  3. 
Chi-ehi-t'ai-tzu  (of  Guclicn),  cultiv.,  31.D.1. 
Chi-ehi-tun,  vill.,  42.  D.  4. 
Chi-ehi-wa-tzu,  vill.,  i>8.  C.  1. 
Ch'i-eliia-tien,  temple,  4(5.  C.  3. 
Ch'i-hao,  loc,  46.  A.  3. 
Chi-hao,  vill.,  43.  D.  2. 
Ch'i-ku-ching,  station,  31.  D.  2. 
Chia-hua-k'ou,  loc,  31.  C.  1. 
Ch'i-pa,  vill.,  43.  1).  2. 
Chi-pa,  vill.,  43.  D.  2. 
Chi-t'ai-hsien,  town,  28.  D.  1. 
Ch'i-tao-kou,  vill.,  40.  B.  4. 
Ch'i-tao-kou,  loc,  40.  B.  5. 
Chia-eh'eng-tzu,  vill.,  43.  D.  1. 
Chia-ho-wan,  vill.,  46.  C.  4. 
C'hia-ling-kuan,  vill  40.  A.  2. 
Chia-shan,  hill.,  34.  A.  1. 
Ch'ia-tzu,  vill,.  34.  B.  1. 
Chia-tzu-tung,  vill.,  46.  B.  3. 
Chia-wo-tai-tzu,  vill.,  46.  B.  3. 
Chia-yu-kuan,  fort,  43.  A.  1. 
Ch'iang-kan-ho,  river,  46.  A.  3. 
Ch'iang-tzu-kou,  pass  43.  B.  2. 
Chiao-ehia-ehing,  vill.,  43.  D.  1. 
Chiao-men-chiang-tzu  vill.,  40.  C.  4. 
Ch'iao-tzu,  vill.,  40.  A.  5. 
Chichan,  vill.,  28.  C.  2. 
Chiehiklik,  vill.,  5.  A.  2. 
Chiehiklik-dawan,  pass,  2.  C.  4. 
Chichiklik-gumbaz,  ruin,  2.  C.  4. 
Chichiklik-jilga,  valley,  14.  A.  4. 
Chichiklik-maidan,  loc,  2.  C.  4. 
Chieh-ehou,  vill.,  38.  B.  4. 
Chieh-sh^n-tzu-miao,  temple,  38.  D.  4. 
Chien-ch'iian-tzu  (of  Kao-t'ai),  loc.  43.  D.  2. 
Chien-ch'uan-tzu    ( Shor-bulak ;   of    Tun- 

huang),  spring,  38.  A.  4. 
Ch'ien-chung,  hill,  38.  D.  2. 
Ch'ien-fo-tung,  ruined  site,  38.  B.  4. 
Chien-wa,  loc,  46.  A.  1. 
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Chig-jainig,  lor,  21.  A.  2. 

Chiga-bolak,  vill.,  21.  A.  1. 

Chigan-elitil,  vill.,  S.  B.  I . 

Chiga-satnia  (above  ami  below  Mazar-tagh), 

loc.,  13.  B.  3;  13.  15.  1. 
Chige-tokai,  loc,  21.  ('.  2. 
Chigelik  (of  DoinoUo).  loc,  II.  C.  3. 
Chigelik  (of  Kelpin),  loc,  7.  U.  3. 
Chigelik  (on  Kliolan  K.),  loc.  13.  A.  1. 
Chigelik  (of  Lop),  habit.,  30.  A.  1. 
Chigelik  (of  Tikenlik),  loc,  25.  B.  3. 
Ckigelik-ehap  (of  Khfidalik),  valley,  27.  A.  1. 
Chigelik-ehap     (of    Yash-shahri),     vallev, 

■Sis.  A.  1. 

Chigelik-ehap  (on  \ urung-kash    11.),   vallev, 

15.  CI. 
Chigelik-jilga,  vallev,  1.  C.  3. 
Chigelik-kash,  bc,'l9.  13.  2. 
Chigelik-kuduk,  loc.  5.  1).  3. 
Chigelik-oghil  (of  Charclian),  loc,  22.  1).  -1. 
Chigelik-oghil  (of  Keriva),  loc,  10.  A.  3. 
Chigelik-oghil  (of  Surg'hak).  loc,  19.  B.  3. 
Chigelik-ortang,  station,  25.  C.  3. 
Chigelik-sai,  valley,  19.  A.  4. 
Chigelik-tugeinen,  vill.,  5.  C.  -I. 
Chigelik-tuz,  cultiv.,  19.  B.  3. 
Chigh-bulak-sai,  valley,  23.  A.  3. 
Chighmen,  habit.,  5.  A.  I. 
Chighnien-bashi,  loc,  5.  A.  4. 
Chighmen-jilga.  vallev,  5.  A.  1. 
Chigilik,  lo'c.'s.'U.  1." 
Chigit-kurghaii,  loc,  14.  D.  1. 
Chigitmak,  vill.,  21.  D.  1. 
Chiglak-biilak,  spring,  20.  A.  4. 
Ch'ih-chin  B.,  40.  D.  5. 
Chih-chin-hsia,  vill.,  40.  (.'.  5. 
Ch'ih-chin-pao,  vill.,  40.  1).  5. 
Ch'ili-ehin-se,  vill.,  40.  C.  5. 
Chihil-guinbaz,  vill.,  2.  D.  4. 
Chijeghanlik-jilga,  valley.  9.  A.  3. 
Cliik-tam.  vill'.,  31.  B.  2. 
Chikar-dawfm,  pass,  37.  A.  3. 
Cliike-siire,  loc,  2(i.  A.  3. 
Chiki-ehap,  vallev,  23.  B.  2. 
Chikkan-kiil,  marsh,  28.  C.  3. 
Chiko-biishi,  loc,  9.  B.  3. 
Chil-bagh,  vill.,  17.C.  2. 
Chilak,  vill.,  9.  C.  2. 
Chilan     (of     Kelpin),     habit,     and     station, 

7.C.  3. 
Chilan  (kona ;  of  Kucha),  vill.,  17.  A.  1. 
Chilan-bazar,  vill.,  17.  A.  1. 
Cliilan-kc.il,  lagoon,  30.  A.  1. 
Chilan-tagh,  mt.,  4.  B.  4. 
Chilge-bulak,  vill.  tract,  28.  C.  3. 
Chilgije-niazar,  shrine,  0.  C.  2. 
Chilgi'je-oghil,  vill.,  0.  C.  2. 
Chili  i.,  vallev,  2.  D.  3. 
Chimer.  vill.  17. B.  2. 
Chimen-kiil,  marsh,  17.  B.  1. 
Chimghan  J.,  valley,  2.  C.  4. 
Chimghan-ayaki,  cultiv.,  2.  D.  4. 
Chimlik  (of  Genduni),  loc,  23.  A.  3. 
Chimlik  (on  Yurung-kash  B.,)  loc,  15.  C.  1, 
Chimlik-langar,  habit.,  5.  C.  4. 


Ch'in-eliia-chnang-tzu,  vill.,  11.  B.  1. 
Ch'in-chia-wan,  loc,  38.  B.  4. 
Ch'in-ehou-hsien,  vill.,  38.  B.  I. 
Chin-erh-eh'iian,  spring,  37.  1).  I. 
Chin-fo-ssn,  43.  B.  2. 
Chiu-hsien,  site,  38.  B.  4. 
Chin-ktiang-ho,  river,  4(5.  B.  4. 
Chin-shan-kou,  hill,  25.  C.  1,2. 
Chin-t'a  (of  Kan-chou),  town,  4(i.  C.  3. 
Chiu-l'a  (of  Sn-choii),  oasis,  42.  B.  4. 
Chin-t'a-eh'eng,  town,  42.  B.  4. 
Cliin-tou-an-shen-ta-fan,  pass,  43.  B.  2. 
Chin-ts'ai,  vill.,  J3.  B.  I. 
Chin-yang-pao,  vill.,  46.  B.  2. 
Chindailik,  loc,  30.  D.  I. 
Ch'ing-kon-ho,  loc,  43.  1).  3. 
Ch'ing-lung-ch'ing-lzii,  vill.,  46.  B.  4. 
Ch'ing-shiii-ch'iian,  vill.,  43.  C.  2. 
Ch'ing-shui-hsien,  vill.,  38.  B.  4. 
Ch'ing-slnii-k'a-tzii,  loc,  43.  B.  2. 
Ch'ing-sluii-k'eng-tzu,  loc,  38.  C.  3. 
Cli'ing-tang-ho,  river,  43.  D.  3. 
Ch'iug-tou-shan,  loc,  41.  1).  1. 
Ch'ing-ts'ao-an-tzu,  temple,  41.  D.  1. 
Ch'ing-tsao-kow,  cultiv.,  41.  D.  1. 
Chingelik  (of  Endere),  loc,  23.  B.  1. 
Chingelik  (of  Vash-shahri),  loc.  26.  B.  3. 
Chingelik-tam,  loc,  17.  A.  3. 
Chingelik-tokai,  loc,  17.  D.  2. 
Chini-bagh  (of  Kiishgar),  Consulate,  2.  D.  2. 
Chini-bagh  (of  Kuelia),  vill.,  17.  B.  1. 
Chini-bagh  (of  Varkand),  country  seat,  5.C.4. 
Chio-mao-mei-hsien,  vill.,  42.  ]).  4. 
Chio-po-chio-ta-fan,  pass,  43.  B.  2. 
Cliira,  village  tract,  14.  B.  2. 
Chiia  B.,  11,  B.  3. 
Chira-bazar,  town,  14.  B.  2. 
Chiraghaz,  vill.,  14.  C.  4. 
Chirailik-toghrak,  cultiv.,  5.  D.  2. 
Chirghan-kol-sai,  valley,  14.  D.  4. 
Chirik-iistang,  canal,  17.  B.  1. 
Chitan-oghif(of  Charclian),  loc.  22.  D.  4. 
Chitan-oghil  (on  Keriva  11.),  loc,  13.  D.  4, 
Chiu-hsi-tun,  vill.,  42.  C.  4. 
Chiu-cha-va,  vill..  43.  C.  2. 
Chiu-pa,  vill.,  43.  D.  1. 
Chiu-pei-shan,  hill,  41.  B.  1. 
Chiu-ts'ai-vuan,  vill.,  28.  C.  1. 
Chiu-tao-k'oti,  vill.,  40.  B.  4. 
Chin-wan,  vill.,  43.  D.  1. 
Chizgani-boine,  vill.,   14.  A.  4. 
Chizghan,  gold  pits,  19.  C.  3. 
Chizglian-kiil-jilga,  valley,  19.  A.  4. 
Chizghan-sai,  valley,  19.  (.'.  3. 
Chizgh.inlik-sai,  \ alley,  23.  B.  3. 
Cliochu-dawan,  ]>ass,  9.  B.  3. 
Chochu-jilga,  vallev,  9.  B.  3. 
Chogulmaya,  vill.,  22.  D.  4. 
Cliogutnia-tokai-oghil,  loc,  14.  D.  1. 
Chogutmak-yar,  loc,  26.  B.  3. 
Choichi-oghi'l,  loc,  19.  D.  1. 
Choinak-karaul,  post,  2.  B.  4. 
Chok-bash,  vill.,  14.  C.  2. 
Chok-tagh,  hill,  8.  B.  1. 
Chok-tal,  vill.,  7.  D.  2. 
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Chok-tash,  vill.,  12.  H.  1. 

Choka-nbr,  loc,  34.  A.  3. 

Chokan-jilga,  loc,  14.  A.  1. 

Choke,  vill.,  U.  15.4. 

Chokkur,  vill.,  24.  B.  4. 

Chokotai-jilga,  valley,  2.  B.  3. 

Choktuk-bghil,  loc.,  14.  D.  4. 

Chokur-chap,  valley,  23.  B.  2. 

Chol-abad,  vill.,   17.  C.  1. 

Chbl-kak,  rock  cistern,  7.  B.  4. 

Chol-kol,  lake,  8.  B.  1. 

Chbl-kuduk,  station,  7.  D.  3. 

Chbl-bghil,  loc,  14.  C.  4. 

Chbl-tagh,  hill,  8.  B.  1. 

Chbl-toghrak,  loc,  29.  C.  2. 

Chbl-toghrak-tagh,  hill,  29.  C.  2. 

Cholak,  loc,  41.  D.  4. 

Chblak-bulak,  spring,  4.  D.  4. 

Chblak-dawan,  pass,  4.  D.  4. 

Chblak-tagh,  mi,  4,  D.  4. 

Cholak,  vill.,  5.  B.  2. 

Chblak-langar,  station,  6.  D.  1. 

Cholak-mazar,  shrine,  14.  D.  2. 

Cholak-bghil,  loc,  19.  B.  2. 

Cholak-tura,  tower,  28.  C.  3. 

Choldai,  loc,  l.D.  4. 

Choldurang,  loc,  14.  A.  1. 

Cholpang-ata-mazar,  loc,  14.  C.  2. 

Chompak-bazar,  vill.,  21.  A.  1. 

Chomsha-jilga  (of  Karanghu-tagh\   valley, 

9.  D.  4. 

Chomsha-jilga  (of  Yurung-kash  R.),  vallev, 

10.  D.  1.  "" 
Chong-aehchik-bulak,  spring,  28.  C.  4. 
Chong-aghiz,  valle\',  29.  A.  2. 
Chong-aghiz-bashi,  loc,  29.  A.  2. 
Chong-akin,  valley,  29.  A.  2. 
Chong-hassar,  ruined  fort,  28.  D.  3. 
Chong-jangal-sai,valley,  26.  A.  4;  27.  B.  1. 
Chong-jilga,  valley,  3.  C.  1. 
Chong-karaul,  post,  7.  B.  3. 
Chong-karaz,  habit.,  9.  C.  4. 
Chong-karez,  vill.,  31.  A.  3. 
Chong-kbl  (of  Charchan),  loc,  22.  D.  4. 
Chong-kbl  (of  Chira  R.),  lake,  14.  A.  4. 
Chong-kbl  (of  Inehike  R.),  marsh,  25.  A.  2. 
Chong-kbl  (of  Kara-shahr),  marsh,  24.  A.  4. 
Chong-kbl  (of  Maral-bashi),  lake,  8.  A.  1. 
Chong-kbl  (of  Su-lo-ho),  loc,  35.  D.  4. 
Chong-kbl  (or  Ta-lao-pa;  of  Ushak-tal),  site, 

24.  C.  4. 
Chong-kbl-satma,  loc,  29.  A.  4. 
Chong-kul,  marsh,  26.  A.  3. 
Chong-panglik-jilga,  valle}',  14.  A.  4. 
Chong-sai,  loc,  14.  A.  I. 
Chong-sai,  valley,  5.  A.  1. 
Chong-sala,  cultiv.,  28.  B.  3. 
Chong-sanja,  loc,  19.  D.  3. 
Chong-sarlgh-jilga,  valley,  3.  C.  2. 
Chong-sas,  loc,  4.  A.  4. 
Chong-seprik-bulak,  spring,  21.  C.  1. 
Chong-shahr,  ruined  fort,  17.  C.  2. 
Chong-tallik-bulak,  spring,  29.  A.  1. 
Chong-tim,  site,  7.  B.  4. 
Chong-toghrak  (of  Kara-dbbe),  loc,  34.  B.  3. 


Chong-toghrak  (of  Kucha),  vill.,  17.  B.  2. 
Chong-tokai  (on  Inehike  It.),  loc.,  21.  B.  2. 
Chong-tokai  (of  Kucha),  loc,  17.  D.  2. 
Chong-tokai  (of  Yangi-liis«ar),  loc.  2.  D.  3. 
Chong-tumshuk,  loc,  13.  B.  1. 
Chopehali,  vill.,  14.  D.  3. 
Chopkana-jilga,  valley,  2.  D.  3. 
Choran-kum,  vill.,  9.  D.  2. 
Chbrimash,  loc,  21.  C.  2. 
Chbrush,  vill.,  14.  B.  3. 
Chotla,  vill.,  9.  A.  1. 
Chotma,  loc,  15.  B.  1. 
Chou-chia-kan-tzu,  vill.,  46.  B.  3. 
Chu-chia-shan,  hills,  41.  B.  1. 
Ch'ii-kn-lou..  station,  31.  D.  2. 
Chu-lung-kuan,  pass,  43.  A.  2. 
Chuan-ch'uan-tzu     ( Shbr-bashlau ),    spring, 

34.  A.  1. 
Ch'iian-chi-to,  loc,  45.  C.  4. 
Ch'uan-kou,  vill.,  46.  C.  4. 
Chuan-pi-ch'eng,  vill.,  40.  C.  5. 
Ch'uan-shan-ho,  stream,  43.  A.  1. 
Ch'iian-tzu-chieh,  vill.,  28.  C.  1. 
Chuang-ehu-t'ai,  loc,  46.  B.  4. 
Chuang-lang,  vill.,  38.  B.  4. 
Chuchi-jilga,  valley,  14.  B.  4. 
Chudda,  vill,  9.  A.  2. 
Chugh-toghrak,  loc,  19.  B.  2. 
Ch'ui-t'ou-pao,  vill.,  46.  A.  2. 
Chujele,  vill.,  9.  D.  2. 
Chuju-padshah-mazar,  shrine,  5.  A.  3. 
Chuk-tam  (of  Kucha),  ruin,  17.  D.  1. 
Chuk-tam  (of  Pichan),  vill.,  31.  A.  3. 
Chuka-chol,  loc,  12.  D.  2. 
Chukla-bghil,  loc,  9.  C.  3. 
Chukulung-aghzi,  loc,  9.  C.  3. 
Chukur-chap     (of    Bash-kurghan),    valley, 

33.  A.  2. 
Chukur-chap  (of  Khadalik),  valley,  27.  A.  1. 
Chukur-chap    (E.    of    Kizil-kum),    valley, 

26.  C.  4. 
Chukur-chap     (W.    of    Kizil-kum),    valley, 

26.  A.  4. 
Chukur-chap  (of  Milan),  valley,  30.  B.  2. 
Chukur-chap    (of  Vash-shahri),   valley,  [26. 

D.  4. 
Chukur-chol,  loc,  12.  D.  2. 
Chukur-jilga,  valley,  10.  A.  1. 
Chukur-kum,  loc,  14.  C.  4. 
Chukur-kum-sai,  loc,  14.  B.  4. 
Chukur-sai,  loc,  36.  C.  1. 
Chulkul,  vill.,  5.  B.  2. 
Chultmak  Gl.,  2.  C.  4. 
Chulur,  well,  40.  C.  2. 
Chumbe-bghil,  loc,  9.  C.  3. 
Chumbus-aghzi,  loc,  5.  A.  4. 
Chung-chia-chuang,  vill.,  46.  C.  3. 
Chung-shan-wan,  vill.,  46.  C.  3. 
Chungur-jilga,  loc  12.,  A.  2. 
Chungur-jilga,  stream,  12.  A.  2. 
Churge,  station,  5.  D.  1. 
Chush-kum,  loc,  9.  A.  3. 
Chushkan-kuduk,  well,  14.  A.  2. 
Chushman,  vill.,  3.  C.  I. 
Chushurghu,  cultiv.,  2.  D.  3. 
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|>ug-baldir,  loc,  a.  D.  1. 

Duldul-okur  (of  Kashgar),  ruin,  5.  B.  1. 

Duldul-okur  (of  Kucha),  ruins,  17.  B.  1 

Duldul-okur  (of  Tokuz-tuma),  site,  17.  B.  1. 

Dnldul-oklmr-maziir,  shrine,  3.  C.  1 . 

Pumach-jilga,  valley,  9.  D.  3. 

Dumla-sliaii,  int.,  29.  A.  2. 

Pundu-untso,  loc,  45.  C.  1. 

Pundun-tsagan,  loc,  45.  B.  2. 

Pungulduma,  loc,  25.  B.  1. 

Purbil,  vill.,  21.  D.  I. 

Dunvuljin,  loc,  4a.  B.  2. 

Duwa  li,  9.  C.  2. 

Puwa-akin,  loc,  9.  B.  3. 

Duwa-bazor,  vill.,  9.  C.  2. 

Dzakte-narin,  loc,  45.  A.  3. 

Pzusuluii-tsakha,  loc,  45.  C.  1. 


E. 


Echbeldi-jilga,  valley,  9.  B.  3. 

Echitgo,  vill.,  5.  C.  3. 

Edira,  vill.,  34.  D.  2. 

Eghiz,  loc,  13.  B.  3. 

Kghla,  vill.,  14,  D.  3. 

Eghri-ko],  loc,  9.  D.  2. 

Eghri-toghrak,  loc,  17.  A.  3. 

Eghrivar-arasi,  loc,  14.  A.  1. 

Eguehak,  vill.,  14.  D.  3. 

Ekasak,  vill.,  2.  D.  1. 

Ekin-buya,  eultiv.,  14.  A.  3. 

Ekin-tsagan,  loc,  45.  B.  2. 

Ekki-bel-su  R.,  2.  C.  4. 

Ekki-durwuljin,  ruin,  45.  B.  2. 

Elekhan-ata-mazar,  shrine,  14.  A.  3. 

Elengat-dawan,  pass,  9.  C.  3. 

Elesup,  vill.,  17.  B.  1. 

Elgan,  vill.,  2.  P.  2. 

Eligh-oghil,  loc,  14.  D.  4. 

Elisen-bulak,  spring,  25.  C.  2. 

Elisen-dawan,  pass,  25.  D.  2. 

Elish-bashi,  vill.,  9.  D.  2. 

Eljigan-dawan,  pass,  25.  C.  2. 

El'lik-ketman  (of  Abad),  vill.,  5.  C.  2. 

Ellik-ketman  (of  Korlal.  vill.,  21.  D.  1. 

Endere  (of  Chakar),  vill.,  14.  B.  4. 

Endere,  ruined  site,  19.  D.  1. 

Endere  R,,  19.  D.  1,  3. 

Endere-langar,  station,  19.  D.  1. 

Endere-tarim,  eultiv.  (abandoned),  19.  D.  1. 

Endur-kipchak,  loc,  4.  A.  4. 

Enghizlik-langar,  station,  5.  C.  2. 

Eran-boriik,  loc,  44.  C.  4. 

Erghoile,  loc,  1.  C.  4. 

Erh-chia-miao,  temple,  42.  D.  4. 

Erh-kuan,  vill.,  37.  A.  3. 

Erh-kung  (of  An-hsij,  vill.,  38.  D.  4. 

Erh-kung  (of  Turfan),  vill.,  28.  C.  1. 

Erh-lung-shan,  mt.,  41.  B.  1. 

Erh-ma-ving,  vill.,  46.  C.  4. 

Erh-pu  (Astine),  vill.,  34.  C.  3. 

Erh-shih-li-p'u,  loc,  46.  C.  3. 

Erh-shih-ma-kou,  vill.,  43.  B.  1. 

Erh-ssu,  eultiv.,  46.  A.  4. 

Erh-tang-pa  R.,  43.  B.  1. 


Erh-tang-pao,  vill.,  43.  B.  1. 

Erh-tao-k'ou,  post,  4(i.  C.  4. 

Erh-tiin  (of  Chin-t'a),  vill.,  42.  C.  4. 

Erh-tun  (of  Su-chou),  post,  43.  C.  1. 

Erkin-dawan,  pass,  25.  1).  1. 

Erkin-ghol,  valley,  25.  C.  1. 

Esangan,  eultiv.,  23.  U.  2. 

Eshin-kir,  hill,  14.  B.  4. 

Eshkulung,  vill.,  14.  D.  4. 

Eshme,  vil).,  2KB.  1. 

Eski  (of  Kashgar),  vill.,  5.  A.  1. 

Eski  (of  Khan-arik),  vill.  5.  B.  2. 

Eski  (of  Khotan),  vill.,  9.  D.  2. 

Eski-jilga,  valley,  19.  A.  4. 

Eski-tam,  ruin,  24.  B.  4. 

Eski-yama,  loc,  14.  C.  4. 

Eski-yoli,  pass,  5.  A.  1. 

Etsin-gol  It.,  44.  B.  4,  C.  4;  45.  A.  3,  C.  1. 

Evoziin,  loc,  45.  C.  2. 


Faizabad  (of  Kashgar),  town  and  district, 

5.  B.  2. 
Faizabad  (of  Khotan),  vill.,  9.  D.  3. 
Faizabad  (of  Kucha),  vill.,  17.  B.  1. 
Faizu-chak,  loc,  19.  B.  2. 
Faizul-karez,  vil!.,  28.  C.  3. 
Fakalik,  vill.,  12.  A.  1. 
Fakiilik-oimaghe,  habit.,  12.  A.  1. 
Fan-ch'uan-p'u,  vill.,  46.  A-  2. 
Fang-pa-ying-tzu,  vill.,  40.  C.  5. 
Farhad-Beg-3'ailaki,  ruined  site,  14.  C.  2. 
Fatang,  vill.,  2.  D.  3. 
Fazil-karez,  vill.,  28.  D.  3. 
Feng-ta-fan,  pass,  43.  D.  3. 
Fo-yeh-miao,  shrine,  39.  A.  1. 
Fu-yeh,  town,  46.  A.  2. 


Gabra-kiil,  loc,  14.  D.  2. 
Gakshe,  vill.,  12.  C.  1. 
Gaixlan,  vill.,  28.  D.  3. 
Gandulik,  loc,  9.  B.  2. 
Gapa,  vill.,  12.  A.  2. 
Garam-tam,  loc,  17.  D.  3. 
Gashun-nor,  lake,  44.  B.  4. 
Gaz-walde,  loc,  9.  D.  4. 
Gazun-iistang,  canal,  9.  D.  2. 
Gendum,  vill.,  23.  A.  3. 
Genju  River,  14.  B.  4. 
Germa,  vill.,  12.  C.  1. 
Germe,  pk.,  2.  B.  4. 
Gez  R„  2.  B.  3. 
Gez-bulak-sai,  valley,  19.  C.  3. 
Gez-karaul,  post,  2.  C.  3. 
Gez-lasgar,  habit.,  5.  A.  1. 
Gezge,  loc,  9.  A.  3. 
Ghadghan,  vill.,  14.  D.  3. 
Ghagchilik,  loc,  26.  A.  3. 
Ghaz-darya,  river  bed,  13.  A.  1. 
Ghaz-kum,  river  bed,  12.  A.  4. 
Ghazang-mahalla,  vill.,  25.  C.  3. 
Ghazi-dong,  loc,  28.  B.  3. 
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Ghazi-Haji's  Nor,  canal,  8.  A.  1. 
Ghazi-kunghak,  mt.,  11.  D.  4. 
Ghazlik,  cultiv.,  17.  A.  1. 
Gherilghau,  loc,  25.  A.  2. 
Gherilghan-kol,  marsh,  25.  A.  2. 
Ghiadm-oghil,  loc,  19.  A.  S. 
Ghijak-dawiin,  pass,  2.  D.  1. 
Ghol-arik,  loc,  17.  C.  2. 
Ghol-jangal,  cultiv.,  9.  A.  1. 
Gkolje-yailagh-dawnn,  pass,  1.  D.  1. 
Ghora-akin,  Hood  bed,  7.  C.  1;  8.  B.  1. 
Gkora-chol,  vill.  tract,  12.  A.  3. 
Gkuja-shamshel-ruazar,  shrine,  9.  C.  1. 
Ghujak,  loc,  2.  B.  1. 
Ghujak-bai,  habit.,  3.  C.  2. 
Ghujak-bai-dasht,  plateau,  3.  C.  2. 
Gija,  vill.,  12.  A.  2. 
Gilem-kol,  marsh,  19.  B.  2. 
Gilgit,  habit,,  3.  D.  1. 
Giwus,  vill.,  9.  D.  2. 
Giz-jilga,  valley,  9.  D.  1. 
Go-jilga,  valley,  14.  B.  3. 
Godam,  loc,  6.  D.  1. 
Goj-jilga-dawan,  pass,  1.2.  A.  1. 
Gopi-jilga,  valley,  9.  C.  1. 
Gor-dawau,  pass,  21.  D.  1. 
Gor-jilga,  valley,  17.  D.  1. 
Gor-tuzak,  valley,  2.  1).  4. 
Gosringa,  site,  9.  D.  3. 
Goya,  vill.,  9.  D.  2. 
Grishim-arik,  canal,  7.  D.  3. 
Grunj-karlik,  habit.,  9.  A.  3. 
Guehen,  sco  Ku-eh'eng-tzu 
Gudache,  cultiv.,  23.  D.  2. 
Gudaehe-chap,  valley,  23.  D.  2. 
Giigriige,  glacier,  15.  D.  1. 
Gujan,  vill.,  9.  D.  2. 
Gul-chiimen-mazar,  shrine,  5.  D.  3. 
Gulakhma-bazar,  vill.,  11.  B.  2. 
Gulakhma-yar,  loc,  14.  C.  2. 
Gulbaser-mazar,  shrine,  9.  A.  4. 
Giilluk,  loc,  14. 1).  4. 
Gulluk,  vill.,  5.  B.  1. 
Gum-chap  (of  Chizgan),  valley,  19.  C.  3. 
Gum-chap  (of  Kapa),  valley,  23.  B.  2. 
Gum-kash,  loc,  23.  C.2. 
Guma,  oasis,  9.  A.  1. 
Guma-bazar,  market-town,  9.  A.  1. 
Gumbaz  (on  Inchike  K.),  loc,  21.  D.  2. 
Gumbaz  (of  Kucha),  vill.,  17.  B.  1. 
Gumbaz  (on  Tarim  R.),  loc,  25.  A.  2. 
Gumbaz-ara,  vill.,  17.  C.  2. 
Gumbaz-mazar,  shrine,  8.  B.  1. 
Gung-masjidi,  loc,  13.  A.  2. 
Gunkoyuk,  loc,  30.  B.  2. 
Gunshang,  vill.  tract,  28.  B/3. 
Giire,  loc,  11.  D.  4. 
Gurunjuluk,  loc,  11.  A.  3. 
Gyamiligh,  loc,  9.  C.  4. 

H. 

Ha-i-ma,  vill.,  46.  B.  4. 
Habib-blbi-mazar,  shrine,  5.  B.  2. 
Hadara,  vill.,  5.  B.  2. 


Hafiz-akhuu-hoilesi,  habit,,  5.  A.  3. 

Hafiz-karez,  vill.,  28.  C.  3. 

Haidar-jilga  valley,  2.  D.  1. 

Haidil-s'hah-kikri,  well,  19.  D.  2. 

Hajelik,  site,  17.  A.  1. 

Haji-dong,  hill,  19.  D.  3. 

Haji-kosh-sai,  valley,  19.  D.  3. 

Hiiji-langar,  loc,  10.  C.  1. 

Hajib-langar,  station,  9.  A.  1. 

Haliil-bagh,  vill.,  9.  D.  2. 

Halalung,  vill.,  11.  A.  4. 

Halalung-jilga,  valley,  11.  B.  4. 

Halim-bai-ehaval,  loc,  19.  C.  1. 

Hamba,  vill.,  14.  B.  4. 

Hami  (or  Kumul),  town  and  oasis,  34.  C.  3. 

Han-chia-chuaug-tzu,  vill.,  40.  B.  3. 

Haug,  loc,  31.  A  3. 

Hang-ehike,  loc,  21.  B.  2. 

Hangra,  vill ,  14.  B.  1. 

Hanguya-bazar,  vill.,  12.  A.  2. 

Hanguya-ustang,  canal,  12.  A.  2. 

Hao-shao-kou,  loc,  41.  D.  1. 

Hapanduk,  vill.,  14.  A.  4. 

Hasa,  habit.,  5.  B.  3. 

Hasa  (of  Duwa),  hill,  9.  C.  2. 

Hasa  (of  Guma),  vill.,  9.  A.  1. 

Hasa  (of  Moji),  vill.,  9.  B.  2. 

Hasha,  vill.,  11.  B.  3. 

Hashim-beg-langari,  habit.,  5.  A.  2. 

Hashim-kuduk,  well,  30.  A.  2. 

Hasib-ehap,  valley,  15.  C.  1. 

Hassan-atam,  loc,  14.  D.  2. 

Hassan-boghra-mazar,    shrine,     and    cultiv., 

6.  D.  2." 
Hassan-tarn,  vill.,  5.  B.  2. 
Hazrat-apak-mazar,  shrine,  5.  A.  2. 
Hazrat-begim-mazar,  shrine,  5.  B.*3. 
Hei-ch'eng-tzu,  vill.,  46.  B.  3. 
Hei-ch'iang-ch'iian,  vill.,  46.  B.  3. 
Hei-fan-ssu,  loc,  16.  B.  1. 
Hei-ho,  vill.,  16.  B.  3. 
Hei-k'ou-ho,  river,  46.  B.  1. 
Hei-shui-kou,  ruined  site,  16.  B.  2. 
Helya-beg,  loc,  19.  C.  1. 
Heshim-sai,  vallev,  23.  A.  3. 
Hezir,  loc,  8.  B.  1. 
Hibze-tagh,  loc,  7.  C.  2. 
Hilbaki-sai,  valley,  19.  A.  3. 
Hindil-jilga,  valley,  9.  C.  3. 
Hindu-tash-dawAn,  pass,  9.  B.  4. 
Hing-jaiuig,  loc,  21.  A.  2. 
Ho-chuan,  vill.,  43.  D.  1. 
Ho-hsi-pa,  vill.,  13.  D.  2. 
Ho-hui-lu,  cultiv.,  40.  B.  4. 
Ho-shi-p'u,  vill.,  43.  D.  1. 
Ho-tung-kou,  loc,  11.  A.  1. 
Hoang-lung-kaug,  vill.,  31.  D.  3. 
Hong  (of  Polur),  vill.,  14.  C.  4. 
Hong  (of  Tawakkel),  vill.,  14.  A.  1. 
Hong-jilga,  valley,  12,  A.  1. 
Hongatlik,  vill.,  5.  D.  3. 
Hosh-kuduk,  well,  26.  C.  3. 
Hoshur-Beg-langar,  habit.,  2.  D.  2. 
Hoshur-mat,  marsh,  21.  A.  2. 
Hassan-kush-darya,  stream,  7.  A.  2. 
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Hou-p'u-tzu,  vill.,  28.  C.  J. 
llowulung,  loc,  9.  IS.  3. 
Hsi-ehing-tzu,  cultiv.,  34.  C.  1. 
Hsi-chou,  vill.,  28.  i).  1. 
Hsi-eh'iian,  cultiv.,  40.  A.  !>. 
Hsi-kan  CO-luii,  post,  46.  15.  3. 
Hsi-ko,  loc,  -J 3.  D.  1. 
Hsi-kou,  vill.,  38.  D.  4.    " 
I-Isi-kuan,  vill.,  46.  D.  4. 
Hsi-liu-kou-ho,  river,  43.  D.  3. 
Hsi-men-k'an,  loc,  43.  15.  1. 
Hsi-pa,  vill.,  43.  U.  1. 
Hsi-pa-chin-c!iia,  loc,  43.  D.  3. 
Hsi-sheng-fu-ti-shan,  mt.,  43.  A.  1. 
Hsi-ta-fan,  pass,  43.  B.  2, 
Hsi-ta-ho,  river,  43.  D.  2. 
Hsi-ta-shan,  mt.,  29.  A.  2. 
Hsi-ti-se,  well,  42.  C.  4. 
Hsi-t'un,  loc,  4-6.  B.  3. 
Hsi-wan-ho,  stream,  40.  C.  5. 
Hsi-wan-ho,  vill.,  40.  C.  5. 
Hsi-wan-tun,  loc,  45.  A.  3. 
Hsi-yao-tzu,  habit.,  28.  B.  1. 
Hsi-yen-eh'ih  (Yenche),  station,  31.  C.  2. 
Hsi-yo,  cultiv.,  42.  C.  4. 
Hsia-cheng-ti,  vill.,  43.  B.  1. 
Hsia-hsiang-tzu,  cultiv.,  34.  C.  1. 
Hsia-kou-eh'eng,  vill.,  43.  B.  1. 
Hsia-shang-liang,  loc,  38.  C.  3. 
Hsia-wo-pao,  vill.,  46.  B.  2. 
Hsia-yen-chia,  38.  A.  4. 
Hsiang-chieh-kung-tzu,  vill.,  46.  B.  4. 
Hsiang-pa-hung,  vill.,  42.  C.  4. 
Hsiang-p'u,  vill.,  43.  D.  1. 
Hsiang-tai-pao,  vill.,  43.  D.  2. 
Hsiao-ch'ien-fo-tung,  caves,  38.  D.  4. 
Hsiao-ch'iian,  spring,  38.  C.  2. 
Hsiao-ch'iian-tzu,  vill.,  40.  D.  5. 
Hsiao-ch'iian-wan,  loc,  38.  C.  4. 
Hsiao-hao-kuo,  vill.,  42.  C.  4. 
Hsiao-kou,  vill.,  43.  B.  1. 
Hsiao-lung-k'ou,  loc,  43.  B.  2. 
Hsiao-ma-ying,  loc,  4G.  D.  4. 
Hsiao-men-pao,  vill.,  46.  B.  3. 
Hsiao-pai-pi,  pass,  46.  C.  5. 
Hsiao-ts'ai-k'ou-tzu,  cultiv.,  46.  A.  3. 
Hsiao-t'ung,  vill.,  28.  C.  1. 
Hsiao-tung-kai,  vill.,  46.  A.  2. 
Hsiao-tung-tzu,  loc,  42.  C.  4. 
Hsiao-wan  (of  An-hsi),  vill.,  40.  A.  4. 
Hsiao-wan  (of  Kan-chou),  vill.,  46.  B.  2. 
Hsieu-te-ehai,  vill.,  -13.  B.  1. 
Hsin-ch'eng-pao,  vill.,  46.  D.  4. 
Hsin-ch'eng-tzu,  vill.,  43.  A.  1,  B.  1. 
Hsin-ch'iian-miao,  temple,  -13.  B.  1. 
Hsin-ch'iian-p'u,  vill.,  46.  A.  2. 
Hsin-fu-hsia,  vill.,  43.1).  1. 
Hsin-kou  (of  Kan-chou)  vill.,  46.  B.  3. 
Hsin-kou  (of  Nan-cli'iian),  vill.,  43.  D.  2. 
Hsin-pao-tzu,  vill.,  46.  B.  4. 
Hsin-pi-ho  (?),  loc,  43.  D.  2. 
Hsin-ti-lung  vill.,  42.  C.  4. 
Hsin-tien-tzu,  loc,  38.  C.  4. 
Hsing-ching-tzu,  loc,  24.  C.  4. 
Hsing-hsing-hsia,  station,  38.  C.  1. 


Hsing-kuang-k'ou,  vill.,  46.  15.  4. 
IlHi»-li-lio-sli<"ng,  vill.,  46.  A.  2. 
Jlxu-chia-rliiiaiig-tzii,  vill.,  46.  B.  4. 
Hsuaii  ch'ia,  vill.,  43.  C.  2. 
Hsiieh-ho-eh'ang,  vill.,  43.  C.  1. 
I-Ifiiieli-Io-pu,  vill.,  43.  15.  1. 
Hsiieli-tsui-p'o,  vill.,  46.  15.  3. 
Ilu-chia-cliuang-tzu,  vill.,  46.  C.  4. 
Hua-ehai-tzu,  vill.,  46.  C.  4. 
Hua-cliuan-tzu,  vill.,  43. 1).  1 
Hua-hai-tzu,  oasis,  40.  1).  5. 
Hua-shui,  loc,  42.  C.  4. 
Huai-chia-koii,  vill.,  43.  B.  1. 
Huang-ehia-chuang-tzu,  vill.,  46.  B.  4. 
Huang-ehia-pao,  vill.,  46.,  A.  2. 
Huang-ehia-wan  (of  Kan-chou),  vill.,  46.A.2. 
Huang-ehia-wan  (of  Kao-t'ai),  43.  1).  2. 
HuaDg-ch'U-ho,  cultiv.,  40.  C.  5. 
Huang-hua-p'u,  vill.,  46.  15.  4. 
Huang-p'u-tzu,  vill.,  42.  D.  4. 
Huang-shui-kou,  vill.,  38.  D.  4. 
Huang-ts'ao,  vill.,  42.  D.  4. 
Huang-ts'ao-ying  (of   Ciiia-yii-kuan),   vill., 

43.  A.  1. 
Huang-ts'ao-ying   (of  Su-chou),  vill., 

43.,  B.  1. 
Huang-tun-ti,  cultiv.,  41.  D.  1. 
Hui-ehin-tzu,  loc,  31.  C.  2. 
Hui-hui-pao,  cultiv.,  41.  D.  1 
Hui-lu-erh,  vill.,  43.  B.  1. 
Hung,  loc,  5.  D.  2. 
Hung-cliia-tung,  loc,  42.  C.  4 
Hung-eh'iao-pa,  vill.,  43.  C.  2 
Hung-cho-tzu,  loc,  43.  D.  1. 
Hung-ho,  vill.,  42.  D.  4. 
Hung-hsia-tung,  loc,  42.  D.  4. 
Hung-koti-ho,  pass,  43.  D.  3. 
Hung-liu-hsia,  valley,  £9,  C.  1. 
Hung-liu-lisiao,  well,  42.  C.  3. 
Hung-liu-pao,  vill.,  43.  B.  1. 
Hung-liu-viian  (of  An-hsi i,  station,  38.  D.  2. 
Hung-liu-yiian    (of  Hsin-hsin-hsia),   loc- 

38.  B.  1. 
Hung-mu,  loc,  46.  D.  4. 
Hung-sha-wo,  loc,  43.  A.  3. 
Hung-shan,  hill,  43.  B.  2. 
Hung-shan-pao-tzu,  vill.,  43.  B.  2. 
Hung-shan-ssu,  cultiv.,  41.  D.  1. 
Hung-shau-ssu-miao,  temple,  41.  D.  1. 
Hung-shan-yao,  vill.,  46.  D.  4. 
Hung-shang-ssu,  temple,  46.  B.  3 
Hung-shui,  town,  46.  B.  4. 
Hung-shui  R.,  46.  B.  3. 
Hun'g-shui-pa-iio,  river,  13.  A.  1,  2,  B.  2, 
Hung-tou-shan-ching,  well,  42  A.  2, 
Hungatlik,  vill.,  14.  C.  2. 
Hunge,  loc,  8.  A.  1. 
Huo-ning-to,  jjass,  43.  A.  2, 
Hou-tun,  loc,  43.  A.  1 . 
Hou-tzu-ta-fan,  pass,  43.  B.  2. 


I. 


I-wan-ch'iian,  station,  31.  D.  2, 
I-yuan-ch'iian,  loc,  31.  A.  1. 
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Ibralilm-ch&i-iehgan,  loc,  26.  D.  3., 

Ich-arik,  vill.,  17. B.  1. 

Idak-jilga,  vallev,  7.  B.  2. 

Idigh,  vill.,  H.,'C.  4. 

Igar-aldi-dawAu,  pass,  2.  C.  2. 

lgar-dawan,  pass,  2S.  C.  -1. 

Igar-saldi,  loc,  C.  D.  1. 

Igerehi,  vill.,  7.  D.  2. 

Ighar,  vill..  5.  C.  4. 

Igharohe,  vill.,  17.B.  2. 

Igherche,  liill,  2-1.  B.  4. 

Ighiz-arik  (of  Kashgar),  vill.,  5.  A.  2. 

Ighiz-arik  (of  Khotan),  loc,  9.  D.  2. 

Ighiz-dong,  loc,  9.  P.  4. 

Ighiz-var,  vill.,  5.  A.  3. 

Igin-dawan,  pass,  14.  A.  4. 

Igrikybk-karaul,  post,  2.  B.  4. 

11-olgan-jilga,  valley,  14.  A.  4. 

Ila-dong,'  loc,  14.  l).  1. 

Ilagha  K.,  14.  C.  4. 

Ilachu,  loc,  7.  B.  3. 

Ilchi  (Khotan),  town,  9.  P.  2. 

lle-dong,  hill,  23.  B.  2. 

Ile-gorum,  loc,  2.  C.  3. 

Ilek,  vill.,  12.  A.  2. 

Ilek  K,,  29.  A.  4. 

Ilek-arik,  vill.,  1-1.  A.  2. 

Uek-iistang,  canal,  12.  A.  2. 

Ueligh-chap,  valley,  23.  C.  2. 

Ilisii" (llighsu)  Pass,  3.  D.  2. 

Ilkache,  habit.,  12.  B.  1. 

Iltarghuch-bulak,  spring,  20.  P.  1. 

Iltarglmeh-dawfin,  pass,  29.  P.  1. 

Imfim-Ali-Akbar-mazar,  shrine,  9.  B.  2. 

Imfim-Aptai-mazar,  shrine,  9.  D.  2. 

Imam-Asim-roazar,  shrine,  14.  A.  2. 

Imam-bulak,  vill.,  17.  P.  1. 

Imarn-Ghazal-mazar,  shrine,  14.  P.  3. 

Irnam-JAfar-Sadik-mazar,  shrine,  19.  B.  1. 

Imam-Jafar-Tairan-mazar,  shrine,  14.  B.  2. 

Imamlar,  vill.  tract,  14.  C.  4. 

Imen-chike,  loc,  21.  A.  2. 

Inailik,  vill.,  14.  B.  4. 

Inehike-darya    (of   Khotan    R.),    river    bed, 

13.  A.  2. 
Inehike-darya,   river,    17.  D.  2;    21.  B.  2; 

25.  A.  2. 
Inchike-gumbaz,  ruins,  21.  C.  2. 
Inchike-tokai,  canal,  21.  P.  1. 
Inekpata,  vill.,  5.  C.  4. 
Ingan-mazar,  shrine,  7.  C.  3. 
Ingan-tagh,  mt.,  7.  C.  3. 
Ingulik-sai,  loc,  27.  A.  1. 
Inikhe,  vill.,  17.  C.  1. 
Inkur-otak,  loc,  25.  P.  2. 
Iring-lowe,  2.  P.  3. 
Isfandur,  vill.,  6.  P.  2. 
Ishak-art-dawan,  pass,  14.  B.  3. 
Ishak-art-langar,  pass,  14.  D.  4. 
Ishak-dawan,  pass,  28.  B.  2. 
Ishak-kurmachilik-ko],  lagoon,  30.  C.  1. 
Ishak-kurut,  loc,  7.  B.  2. 
Ishak-tartma,  loc,  2.  P.  3. 
Ishak-tikken,  loc,  14.  P.  4. 
Ishakchi-akin,  valley,  17.  B.  1. 


Ishakla,  vill.,  17.  B.  1. 

Ishkaga,  loc,  5.  A.  4. 

lshkagha-Padshahim,  shrine,  19.  B.  1. 

Ishlanchi,  vill.,  12.  A  2. 

Ishtala,  vill.,  17.  C.  1. 

Ishtarehe,  vill.,  5.  A.  1. 

Islak-karaul,  post,  2.  P.  1. 

Islak-oghil,  loc,  12.  A.  1. 

Islamabad,  vill.  tract,  11.  A.  1. 

Islik-dobe,  loc,  7.  B.  3. 

Ismesalar,  vill.,  6.  P.  2. 

Issik-bnlak    (of    Karanghu-tagh),    spriiio1 

9.  P.  4. 
Issik-bulak    (of    Tash-kurghan),    spring, 

3.  C.I. 
Issik-ntagh,  loc,  22.  P.  4. 
It-bashi-akin,  loc,  17.  A.  3. 
Italo,  nit.,  7.  B.  3. 
Itullah-khan-sai,  valley,  19.  P.  3. 
Ivekuttuk-kol,  river  bed,  30.  C.  1. 
Izlik,  loc,  8.  C.  1. 


J. 


Jaglaga,  vill.,  9.  P.  2. 

Jahan-sai,  see  Miran. 

Jalmn-sai,  vallev,  30.  B.  2. 

Jai  (of  Chira),  vill.,  14.  B.  2. 

Jai  (of  Khotan),  vill.,  9.  P.  2. 

Jai  (of  Yangi-hissar),  vill.,  5.  A.  3. 

Jai-aghzi,  habit.,  5.  A.  1. 

Jai-arik,  vill.,  14.  B.  2. 

Jai-bagh-mazar,  shrine,  9.  C.  2. 

Jai-buzurgwar,  vill.,  17.  B.  1. 

Jai-kotan,  loc,  5.  P.  2. 

Jai-kum,  loc,  5.  P.  1. 

Jai-ning-ayaki,  loc,  14.  B.  2. 

Jai-padshahim,  shrine  (?),  5.  A.  1. 

Jai-tagh-mazar,  shrine,  7.  C.  2. 

Jai-tash,  vill.,  9.  C.  2. 

Jai-terek  (of  Khotan),  vill.,  9.  P.  2. 

Jai-terek  (of  Yarkand),  vill.,  5.  C.  4. 

Jai-toghrak,  vill.,  12.  A.  2. 

Jai-tuz-tabarluk,  vill.,  14.  C.  4. 

Jai-yagaeh,  loc,  7.  C.  2. 

Jaikol-oghil,  loc,  14.  P.  4. 

Jaile-Piidshahim-mazar,  shrine,  14.  A.  4. 

Jalal-bagh,  vill.,  9.  P.  2. 

Jam,  vill.,  12.  A.  i. 

Jam-bulak,  cultiv.,  31.  B.  1. 

Jamada,  vill.,  9.  P.  2. 

Jandar,  loc,  9.  A.  3. 

Jangal,  loc,  5.  A.  4. 

Jangal-bagh,  site,  9.  B.  2. 

Jangal-bulak,  spring,  32.  B.  1. 

Jangal-bulak-tagh,  hill,  32.  B.  1, 

Jangal-gumbaz,  ruins,  3.  C.  1. 

Jangalas,  vill.,  5.  D.  4. 

Jangja-kiirez,  vill.,  28.  C.  3. 

Japa,  vill.,  21.  P.  1. 

Jara-tuk,  loc,  7.  B.  3. 

Jaren-patti,  habit.,  5.  D.  2. 

Jaren-tola,  habit.,  8.  A.  1. 

Jarin,  loc,  25.  P.  4. 
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Jashya,  cultiv.,  2.  T).  4. 

Jau-bulak,  spring,  3:3.  B.  2. 

Jaushu-bldi,  loc,  3.  C.  2. 

Jaye,  mt.,  U.  C.  4. 

Jayyut,  loc,  14.  A.  4. 

Jen-chia-ho,  vill.,  40.  B.  3. 

Jera-jigda,  vill.,  7.  C.  2. 

Jerge-dbbe,  loc,  14.  C.  4. 

Jibran,  vill.,  16.  B.  4. 

Jigatal,  vill.,  14.  B.  4. 

Jigda,  cultiv.,  34.  B.  2. 

Ji^da-nkin,  river  bed,  23.  D.  1. 

Jigda-arik,  vill.,  o.  A.  2. 

Jigda-bagli,  vill.,  5.  C.  4. 

Jigda-bashlam,  loc,  21.  D.  3. 

Jigda-bulak  (of  Jam),  loc,  12.  A.  1. 

Jigda-bulak  (of  Kelpin),  spring,  7.  B.  4. 

Ji«da-bulak  (of  Korla),  spring',  21.  D.  1. 

Jigda-bulak  (of  Singer),  spring,  29.  A.  2. 

Jigda-bulak-dawan,  pass,  12.  A.  1. 

Jigda-bulung  (of  Sarikol),  habit.,  3.  D.  1. 

Ji-o'da-bulung'    (of    Yiir-tungaz),   cultiv.,    19. 

C.  1. 
Jigda-kuduk  (of  Abad),  loc,  5.  0.  2. 
Jigda-kuduk  (of  Endere),  well,  23.  A.  1. 
Jigda-kuduk  (of  Keriya),  ruined  site,  14.0. 3. 
Jigda-kuduk  (of  Kliotan),  well,  14.  A.  2. 
Ji"-da-oghi!,  loc,  19. 1).  1. 
Jigda-sala,  loc,  21.  C.  2. 
Jigda-satma,  loc,  12.  A.  4. 
Ji<«la-tegesh,  loc,  17.  D.  2. 
Jjgdalik"(of  Bai),  vill.,  12.  D.  1. 
Jigdalik  (of  Cliakar),  vill.,  14.  B.  3. 
Jigdalik-aral,  island,  13.  A.  1. 
Jigdalik-kol,  lagoon,  30.  A.  1 . 
Jigdalik-dghil,  loc,  20.  D.  2. 
Jigde,  vill.,  7.D.2. 

Jigdelik  (of  Uch-Turfau),  vill.,  7.  C.  2. 
Jiglaug,  vill.,  17.  A.  1. 
Ji'lga,  vill.,  9.  D.  2. 
Jilga-iistang,  canal,  9.  D.  2. 
Jilkucha,  market  vill.,  5.  C.  4. 
Jimasa  (Chin.  En-yen),  town,  28.  C.  1. 
Jipan-karez,  vill.,  28.  C.  3. 
Jiva-bazar,  vill.,  14.  A.  2. 
Joishe-jilga,  valley,  9.  B.  4. 
Jojan-karez,  vill.,  31.  B.  2. 
Jorga,  station,  12.  C.  1. 
Juche,  vill.,  5.  B.  2. 
Juduk-kbl,  lagoon  (dry),  30.  C.  1. 
Jumbe-kum,  ruined  site,  14.  A.  2. 
Jurgal-gumbaz,  loc,  3.  C.  1. 


K. 


K'a-ch'e-tzu,  vill.,  46.  B.  3. 
Ka-hsun-k'ou,  cultiv.,  31.  D.  1. 
Kabak-jilga  (of  Karlik-dawan),  valley,  6.D.3. 
Kabak-jilga  (of  Puski),  valley,  9.  B.  3. 
Kabul-chap,  valley,  19.  D.  3. 
Kabzak,  loc,  21.  C.  2. 
Kacha,  vill.,  9.  D.  2. 
Kachche,  vill.,  14.  A.  1. 
Kachkunchi,  loc,  14.  C.  4. 
Kaehun,  vill.,  14.  D.  3. 


Ksidir-bai-jil«a,  valley,  9.  A.  3. 

KAdir-kuin,  loc,  23.  C.  1. 

Kate,  loc,  0.  C.  2. 

Kiigha-tura,  tower,  31.  A.  3. 

Kaghaehak,  vill.,  28.  13.  3. 

Kaghadan-tam,  loc,  12.  B.  3. 

Kai-bulak,  spring,  4.  13.  4. 

Kaiche,  loc,  37.  A.  2. 

Kailagh-jilga,  vallev,  0.  D.  3. 

Kailu,  vill.,  17.  B.  2. 

Kailur,  vill.,  12.  A.  2. 

Kairak,  vill.,  2.  D.  1. 

Kak-su-dawan,  pass,  29.  A.  2. 

Kaka-jade,  peaks,  7.  B.  3. 

Kakmak-chash,  river-bed,  30.  C.  1. 

Kakslial  (of  Abad),  vill.,  5.  C.  2. 

Kakshal  (of  Guma),  vill.,  9.  A.  1. 

Kakshal-bghil,  loc,  14.  C.  3. 

Kakshal-tati,  site,  9.  A.  1. 

Kakshal-tura,  tower,  28.  C.  3. 

Kakshallik  (of  Haslia),  loc,  14.  B.  3. 

Kakshallik  (of  Niva),  cultiv.,  19.  A.  3. 

Kal-chap,  valley,  19.  A.  3. 

Kala-kunde,  loc,  lo.  C.  1. 

Kala-olgan,  loc,  20.  D.  3. 

Kala-sulaghi,  cultiv.,  19.  C.  I. 

Kala-sulaghi-chaval,  loc,  19.  C.  1. 

Kalaghaeh,  vill.,  17.  B.  2. 

Kalaghak-dong,  loc,  22.  C.  4. 

Kalaimak,  vill.,  5.  B.  2. 

Kalama-langar,  habit.,  14.  A.  1. 

Kalavna-oghil  (E.  of  Chimlik),  loc,  23.  A.  3. 

Kalama-bghil  (W.  of  Chimlik),  loc,  23.  A.  3. 

Kalandar-oldi,  loc,  7.  C.  4. 

Kalap-tagh,  hill,  8.  B.  1. 

Kalasti,  loc,  22.  C.  4. 

Kalasti-oghil,  loc,  26.  A.  3. 

Kalat-jilga,  valley,  9.  A.  4. 

KalbasVoghil,  loc.,  19.  C.  1. 

Kalghula,  vill.,  5.  B.  2. 

Kalik  (Sarik.;  Kilik,  KanjutI)  Pass,  3.  B.  2. 

Kalin-tam  vill.,  17.  B.  1 

Kalka-mazar,  shrine,  21.  D.  1. 

Kalla-karwan,  loc,  13.  A.  4. 

Kallaste  (on  Khotan  R.),  loc,  13.  B.  3. 

Kallaste  (on  Yarkand  R.),  loc,  8.  B.  1. 

Kalmak-ehusken,  loc,  30.  B.  2. 

Kalmak-chushte,  marsh,  25.  B.  3. 

Kalmak-kbpruk,  bridge,  5.  A.  2. 

Kalmak-kuduk,  vill.,  19.  B.  2. 

Kalmak-mazar,  loc,  2.  D.  4. 

Kalmak-oghil,  loc,  19.  B.  3. 

Kalmak-olgan-bulak,  spring,  25.  A.  1. 

Kalmak-otak,  mt.,  7.  B.  3. 

Kalmak-shahr    (of   Kucha),   ruined   fori, 

17.  A.  2. 
Kalmak-shahri    (of   Kalta-yailak),    ruin, 

5.  B.  1. 
Kalsa,  vill.,  14.  D.  3. 
Kalta,  loc,  25.  B.  2. 
Kalta-karaul,  vill.,  5.  B.  2. 
Kalta-kerin,  loc,  19.  B.  2. 
Kalta-kotal,  loc,  28.  D.  4. 
Kalta-mazar,  shrine,  7.  B.  2. 
KaUa-yailagh  (of  Yupogha),  vill.,  5.  B.  2. 
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Kalta-yailak,  vill.  tract,  5.  B.  1. 

Kaltislikun,  cultiv.,  (i.  1).  4. 

Kalu,  loc,  1-)'.  A.  1. 

Kaluk,  vill.,  5.  A.  2. 

Kalwara,  vill.,  9. 11.  2. 

Kamaghaz,  loc,  23.  A.  1 . 

Kamalyant.,  loc,  3.  D.  1. 

Kama-su,  loc.,  3.  B.  2. 

Kamil  Jan's  farm,  5.  0.  4. 

Kamra,  vill.,  5.  C.  4. 

Kan,  vill.,  17.  B.  1. 

Kan-chislite,  loc,  19.  B.  3. 

Kati-chou,  city,  46.  B.  3. 

Kan-ehou  B.,  42.  P.  4  ;  43.  C.  3,  D.  1.  2  ; 

40.  A.  2,  4. 
Kan-ehim-pao,  vill.,  46.  A.  3. 
Kan-jilga,  valley,  2.  D.  3. 
Kan-kal,  vill.,  14.  B.  2. 
Kan-so-ho,  cultiv.,  29.  A.  1. 
Kandara,  vill.,  2.  D.  2. 
Kang-akin,  river,  17.  A.  1. 
Kang-sai,  loc,  6.  C.  2. 
Kang-sarigh,  vill.,  19.  B.  2. 
Kaug-tokai,  loc,  14.  B.  3. 
Kang-tokai-oghil,  loc,  14.  C.  2. 
K'ang-yai-tzu,  vill.,  43.  C.  2. 
Kangaz,  cultiv.,  6.  D.  2. 
Kangre-cliimlik,  loc,  15.  C.  1. 
Kanghru-chaval,  loc,  19.  C.  1. 
Kangsha,  loc,  23.  A.  1. 
Kangtai-sai,  loc.,  23.  A.  3. 
Kangtala-jilga,  valley,  14.  B.  3 
Kank-kizil,  loc,  14.  11.  1. 
Kanshah-yantak,  loc,  22.  C.  4. 
Kao-ching-t'ien,  loc,  40.  C.  5. 
Kao-ku-eh'eng,  vill.,  46.  D.  4. 
Kao-pa-erh,  vill.,  46.  B.  3. 
Kao-t'ai-hsien,  town,  43.  D.  ". 
Kao-tun-tzu,  vill.,  46.  C.  3. 
Kapa  (of  Chareban),  gold  pits,  23.  B.  2. 
Kapa  (of  Kashgar),  vill.,  2.  D.  2. 
Kapa  (of  Kenya),  cultiv.,  14.  D.  3. 
Kapa-jainak,  loc,  8.  C.  1. 
Kapak-askan,  cultiv.,  19.  B.  1. 
Kapak-aste-mazar,  shrine,  14    B.  2. 
Kapat,  vill.,  14.  A.  3. 
Kapehigai,  loc,  2.  D.  3. 
Kapki-jilga,  valley,  5.  A.  4. 
Kaprek-bulak,  spring,  4.  C.  4, 
Kapsalang,  vill.,  14.  A.  4. 
Kapsalang  R,,  12.  D.  ]. 
Kapsalang-jilga,  valley,  12.  D.  1. 
Kaptar-kliAna  (of  Kara-bagh),  vill.,  12.  B.  1. 
Kaptar-khana  (of  Kashgar),  ruin,  5.  A.  1. 
Kar-chap,  valley,  19.  B.  3. 
Kar-oghil,  loc,  19.  C.  3. 
Kar-yfigdi,  loc,  10.  1).  1. 
Kara-aghzi,  loc,  29.  A.  3. 
Kara-araz-jilga,  valley,  9.  D.  4. 
Kara-bagh  (of  Bai),  vill.  tract,  12.  B.  1. 
Kara-bagh  (of  Karghalik),  vill.,  6.  D.  1. 
Kara-bagh  (of  Korla),  vill.,  21.  D.  1. 
Kara-bagh  (of  Uch-TurfVin),  habit.,  7.  C.  2. 
Kara-bash  (of  Kashgar),  loc,  2.  D.  2. 
Kara-bash  (of  Yangi-hissar),  vill.,  5.  A.  3. 


Kara-bAsh-maziir,  shrine,  5.  A.  3. 
Kara-bash-tAgh,  nit.,  4.  D.  4. 
Kara-bel,  hi  if,  37.  B.  i. 
Kara-bt>l-jilga,  valley,  2.  D.  3. 
Kara-bokUir,  pk.,  2.C.  3. 
Kara-bulak  (of  Ak-su),  habit.,  12.  A.  1. 
Kara-bulak  (of  Niya),  cultiv.,  19.  A.  3. 
Kara-bulak  (of  Turf  an),  cultiv.,  28.  B.  3. 
Kara-bulak-jilga,  valley,  19.  A.  3. 
Kara-buran-kol,  lagoon,  30.  A.  2. 
Kara-burur,  loc,  14.  D.  2. 
Kara-bush-karez,  vill.,  28.  C.  3. 
Kara-chacha-ata,  cultiv.,  21.  B.  1. 
Kara-chal,  hill,  19.  A.  3. 
Kara-chilan,  loc,  14.  C.  2. 
Kara-ehika,  hill,  28.  D.  2. 
Kara-chmnak,  cultiv.,  21.  A  2. 
Kara-chushknn,  loc,  21.  D.  2. 
Kara-dashi,  cultiv.,  17.  B.  2. 
Kara-dawan  (of  Artush),  prss,  2.  D.  1. 
Kara-dawan    (of   Bash-kurghan),  pas.«, 

S3.  A.  2. 
Kara-dawAn  (of  Bugur),  pass,  20.  A.  4. 
Kara-dawan  (of  Turfan),  pass,  28,  D.  2. 
Kara-dawan  (of  Yarkand),  pass,  5.  A.  4. 
Kara-dobe  (of  Ak-su),  vill.,  ".  D.  2. 
Kara-dobe  (of  Rami),  vill.,  34.  B.  3. 
Kara-dobe  (of  Khotan),  site,  9.  C.  2. 
Kara-dobe-bghil,  loc.,  14.  D.  4. 
Kara-doniar,  loc,  2.  A.  3. 
Kara-dong  (of  Buya),  loc,  14.  A.  4. 
Kara-dong  (of  Tlandan-oilik),  loc,  14.  C.  1. 
Kara-dong  (of  Endere),  loc,  19.  D.  1. 
Kara-dong    (on   Kcriya  R.),  ruined   site, 

13.  D.  3. 
Kara-dong  (on  Khotan  R.),  loc,  12.  B.  4. 
Kara-dong  (of  IS'issa),  loc,  9.  C.  4. 
Kara-dong  (of  Tumuyar),  hill,  19.  A  3. 
Kara-dong  (of  Yarkand),  vill.,  5.  C.  3. 
Kara-dong-oghil,  loc,  19.  D.  I. 
Kara-ghaite,  loc,  1.  C.  4. 
Kara-ghol,  valley,  11.  A.  4. 
Kara-gojash,  vill.,  5.  B.  4. 
Kara-goram  Gl.,  2.  C.  4. 
Kara-jalpak,  mt.,  7.  B.  3. 
Kara-jigda,  vill.,  21.  A.  1 
Kara-jilga,  (of  Bugur),  vallev,  21.  A.  1. 
Kara-jilga  (of  Sarikol),  valley,  3.  C.  2. 
Kara-jilga  (of  Taghdum-bash),  valley,  3.B.2. 
Kara-jol  (Chong-,  Kichik-),  habit.,  4.  B.  4. 
Kara-jong,  vill.,  5.  C.  4. 
Kara-kaehin,  loc,  7.  1).  3. 
Kara-kai-aghzi,  loc,  2.  11.  4. 
Kara-kalligh,  habit.,  (J.  C.  2 
Kara-kapa,  habit.,  3.  C.  1. 
Kara-kapchin,  vill.,  34.  I).  3. 
Kara-karchin,  loc,  21.  A.  1. 
Kara-kash  (of  Islamabad),  loc,  14.  A.  1. 
Kara-kash  (of  Khotan),  town,  9.  D.  2. 
Kara-kash  R.,  9.  B.  3,  4  ;  C.  3  ;  D.  1  ;  10.C.1; 

13.  A.  4;  14.  A.  1. 
Kara-ken,  loc,  8.  A.  1. 
Kara-khAn,  loc,  14.  D.  3. 
Kara-khoja,  town,  28.  C.  3. 
Kara-khuja,  vill.,  7.  C.  2. 
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Kara-kicliik,  loc,  7.  D.  1. 
Kara-kichik-oghil,  loc,  14.  C.  3. 
Kara-kichin,  station,  5.  D.  I. 
Kaia-kir  (on  Cliarclian  R.),  loc,  20.  1).  Si. 
Kaia-kir  (of  Little  Kara-kul),  hill,  5.  15.  i. 
Kaia-kii'  (of  Karanghu-tagli),  int.,  9.  I).  4. 
Kara-kir  (of  Sampula),  vill.,  12.  A.  2. 
Kara-kir-flong,  hill,  it).  A.  3. 
Kara-kir-langar,  station,  II.  C.  3. 
Kara-kir-oghil,  loc,  6.  C.  2. 
Kara-kir-tim,  ruin,  9.  C.  2. 
Kara-kismak,  loc,  9.  B.  3. 
Kaia-kizil,  station,  24.  D.  4. 
Kara-kol  (on  Yuiung-kash  H.),  loc,  1  I.  A.  1. 
Kaia-kol  (of  Lop),  vill.,  14.  A.  2. 
Kara-kol-jilga,  river-bed,  7.  C.  4. 
Kara-kol-nor,  canal,  8.  A.  1. 
Kara-kol-sai,  valley,  14.  D.  4. 
Kara-koram  Pass,  10.  A.  1. 
Kara-korum  (ef  Muz-tagh-ata),  loc,  2.  C.  4. 
Kara-koium    (of   Turug-art-dawan),    loc, 

1.  C.  4. 
Kara-koruch,  loc,  22.  D.  4. 
Kara-koshuu,  loc,  23.  B.  2. 
Kara-koshun,  nee  Lop-nor. 
Kara-knl,  vill.,  16.  B.  4. 
Kara-kul,  Little,  lake,  2.  C.  4. 
Kara-kul-jilga,  valley,  1G.  B.  4. 
Kara-kul-mazar,  shrine,  9.  A.  1. 
Kara-kul-oghil,  loc,  19.  A.  3. 
Kara-kum  (of  Bugui'),  cultiv.,  21.  B.  1. 
Kara-kum  (of  Charchan),  loc,  23.  D.  1. 
Kara-kum  (Kona-shahr;  of  Konche-darya), 

vill.,  25.  A.  2. 
Kara-kum  (Yangi-shahr;  of  Konche-darya), 

vill.,  25.  A.  2. 
Kara-kum  (of  Kucha),  vill.,  17.  B.  1. 
Kara-kum  (of  Opal),  vill.,  2.  D.  2. 
Kara-kum  (of  Yarkand),  vill.,  5.  C.  4 
Kara-kum  (of  Yulduz-bagh),  vill.,  17.  B.  1. 
Kara-kum  (of  Yupogha),  loc,  5.  B.  2. 
Kara-kumush  (of  Kara-shahr),  loc,  22.  D.  4. 
Kara-kumush  (of  Kenya),  vill.,  14.  D.  3. 
Kara-kum  ush-cighj),  loc.,  14.  C.  2. 
Kara-kungai,  pass,  4.  D.  3. 
Kara-lai-iistang,  canal,  5.  D.  3 
Kara-malghun-jilga,  valley,  14.  D.  4. 
Kara-mudu,  hill,  23.  B.  2. 
Kara-mukchi,  vill.,  12.  A.  2. 
Kara-muran  R.,  23.  B.  1,  2. 
Kara-dehke-olturgan-kiehik,  loc,  19.  D.  1. 
Kara-oghil,  loc,  14.  C.  4. 
Kara-sai  (of  Endere  R,),  valley,  19.  D.  3. 
Kara-sai  (on  Endere  R.),  vill.,  19.  D.  3. 
Kara-sai  (of  Kizil),  loc,  5.  B.  3. 
Kara-sai  (of  Khotan),  loc,  9.  A.  4. 
Kara-sai  (of  Turug-art),  loc,  1.  D.  4. 
Kara-sai-bazar,  vill.,  9.  D.  2. 
Kara-sakal,  loc,  30.  A.  2. 
Kara-satma,  loc,  13.  A.  4. 
Kara-shagil,  loc,  9.  A.  3. 
Kara-shahr,  town,  24.  A.  4. 
Kara-shahr  R.,  20.  D.  4 ;  24.  A.  4. 
Kara-shilwe  (Ayak-,  Bash-,  Otio-),  valleys, 

7.  B.  3. 


Kara-shukla,  rnt.,  1.  C  4. 
Kara-singir,  loc,  37.  A.  2. 
Kara-su  (of  (iuma),  loc,  '.I.  A.  1. 
Kara-su  (of  Kilian),  vill.,  'J.  A.  2. 
Kaia-su  (of  Pasrobat),  vill.,  3.  D.  I. 
Kara-su  R.  (of  Domokoj,  14.  C.  3. 
Kara-su  R.  (of  Kashgaij,  5.  A.  2 
Kara-su-jilga,  valley,  2.  I).  4. 
Kara-su-ayngh-langar,  habit.,  14.  C.  4. 
Kara-su-karau),  post,  2.  B.  4. 
Kara-su-langar,  habit.,  14.  C.  4. 
Kara-tagh  (of  Kashgar),  hill,  5.  A.  1. 
Kara-tagh  (of  Khadalik),  hill,  27.  A.  1. 
Kara-tagh  (of  Korla),  hill,  25.  A.  1. 
Kara-tiigh-aghzi,  vill.,  9.  A.  1. 
Kara-takai-atila-mazar,  shrine,  9.  D.  4. 
Kara-tal  (of  Ak-su),  vill.  tract.,  12.  A.  3. 
Kara-tal  (Bugur),  vill.,  21.  A.  1. 
Kara-tal  (on  Tarlm  R.),  loc,  25.  D.  4. 
Kara-tash  (of  Kizil),  loc,  5.  A.  4. 
Kara-tash  (of  Puski),  hill,  9.  B.  2. 
Kara-tash  (of  Sarigh-art),  loc,  6.  D.  3. 
Kara-tash  Pass,  2.  C.  4. 
Kara-tash  R,  (of  Chlra),  14.  B.  3. 
Kara-tash  R.  (of  Kilian),  6.  D.  2. 
Kara-tash  R.  (of  Muz-tagh-ata),  2.  D.  4. 
Kara-tash-aghzi  (on   Kara-tash   R.),   loc, 

2.  D.  4. 
Kara-tash-aghzi    (of   Sarigh-art),  cultiv., 

6.  D.  3. 
Kara-tash-jilga,  valley,  6.  D.  3. 
Kara-tash-mazar,  shrine,  9.  C.  3. 
Kara-tash-oghil,  loc,  14.  D.  4. 
Kara-tash-sai  (of  Kapa),  valley,  23.  B.  2. 
Kara-tash-sai  (of  Khadalik),  loc,  27.  A.  1. 
Kara-teke  (of  Turug-art),  habit.,  1.  D.  4. 
Kara-teke  (of  Uch-Turfan),  loc,  7.  B.  3. 
Kara-teke-dawan,  pass,  1.  D.  4. 
Kara-terek,  vill.,  5.  C.  4. 
Kara-toghrak,  loc,  7.  C.  4. 
Kara-tokai,  loc,  3.  D.  1. 
Kara-tughan,  vill.,  14.  D.  3. 
Kara-tumush-jilga,  valley,  2.  D.  3. 
Kara-tiiriik,  loc,  2.  C.  2. 
Kara-turun,  vill.,  14.  D.  3. 
Kara-tushkan,  loc,  21.  D.  2. 
Kara-vijme,  vill.,  5.  B.  2. 
Kara-yagaeh  (of  ChTra),  vill.,  14.  B.  2. 
Kara-yagach  (of  Korla),  vill.,  21.  D.  1. 
Kara-yagach  (of  Turfan),  vill.,  28.  D.  3. 
Kara-vantak    (of   Domoko),   ruined    site, 

14.  C.  3. 
Kara-vantak  (of  Faizabad),  vill.,  5.  B.  2. 
Kara-yantak  (on  Inchike  R.),  loc,  21.  B.  2. 
Kara-vantak  (of  Khotan),  vill.,  9.  D.  3. 
Kara-yantak  (of  Yar-tungaz),  loc,  19.  C.  1. 
Kara-yulghun  (of  Ak-su),  vill.,  12.  B.  2. 
Kara-yulghun  (of  Faizabad),  vill.,  5.  C.  1. 
Kara-yulghun  (on  Kara-tash  R.),  loc,  2.D.3. 
Kara-yulghun  (of  Uch-Turfan),  vill.,  7.  B.  2. 
Kara-yuz,  loc,  28.  C.  2. 
Kara-zak  vill.,  5.  C.  4. 
Kara-zak  R.,  2.  A.  3. 
Karag-aste,  loc,  25.  B.  3. 
Karak-langar,  loc,  5.  B.  3. 
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Karalik,  habit.,  11.  B.  4. 
Karaman,  vill.,  9.  A.  2. 
Kararuish,  lull.,  5.  A.  3. 
Karamujuk,  loc,  30.  A.  2. 
Karanghu,  vill.,  17.  C.  1. 
Karanghu-maballa,  vill.,  17.  C.  2. 
Karanghu-tagh,  vill.,  9.  D.  4. 
Karanghu-toghrak,  loc,  11.  A.  4,  *.'.  .'5. 
Karanghuluk,  loc,  5.  C.  1. 
Karanghuluk-jilga,  valley,  1-1.  D.  4. 
Karar-arik,  loc,  o.  A.  4. 
Karasa,  vill.,  5.  C.  4. 
Karashallik,  loc,  14.  A.  1. 
Karaul  (of  Ak-su),  vill.,  7.  D.  2. 
Karaul  (of  Ighiz-3'ar),  fort,  5.  A.  3. 
Karaul  (of  Kucha),  loc,  17.  B.  1. 
Karaul-bulak,  spring,  34.  D.  2. 
Karaul-debe,  habit.,  5.  A.  3. 
Karaul-langar,  habit.,  12.  A.  2. 
Karaulchi-karez,  vill.,  28.  D.  3. 
Karaulehining-koli,  lagoon,  30.  B.  2. 
Karaul-jesh,  vill.,  5.  B.  4. 
Karawaste,  loc,  25.  C.  3. 
Karaz-darya,  R.,  9.  C.  4. 
Karaz-jilga,  valley,  9.  D.  4. 
Karchamak-ghol,  river,  34.  D.  3;  37.  A.  3. 
Karche  (of  Piehan),  valley,  31.  A.  2. 
Karche  (of  Yarkand),  vill.,  5.  C.  4. 
Kargha-buve,  vill.,  5.  A.  3. 
Kargha-mahalla,  vill.,  21.  A.  1. 
Kargha-toghrak,  caltiv.,  9.  A.  1. 
Karghai-aghzi,  loc,  2.  D.  3. 
Karghalik,  town  and  district,  6.  C.  1. 
Karghalik-kum-kasa,  vill.,  5.  D.  3. 
Karim-shak,  loc,  5.  A.  4. 
Karkara,  loc,  4.  D.  3. 
Karlik-tiigh,  nit.  range,  37.  A.  2. 
Karmatike-dawau,  pass,  1.  C.  4. 
Karmukchi  (Kara-mukchi  ?),  vill.,  31.  D.  3. 
Karnak-sai,  valley,  19.  A.  4. 
Karuk-chol,  loc,  17.  A.  3. 
Karulgach-kichik,  loc,  2.  D.  4. 
Kanvas-ehoka,  loc,  34.  D.  2. 
Kasa,  loc,  9.  1).  4. 
Kash  li.,  9.  D.  4. 

Kash-bashi  lof  Charchan),  loc,  26.  A.  3. 
Kash-bashi  (of  Kenya),  loc,  19.  A.  3. 
Kash-kul,  loc,  9.  C.*  4. 
Kash-kul  Gl.,  9.  C.  4. 
Kashe,  vill.,  9.  D.  2. 
Kashgar  (Kona-shahr),  city,  2.  D.  J. 
Kashgar  lYangi-shalir),  town,  5.  A.  2. 
Kashgar-darva,  R.,  8.  A.  1 . 
Kashka-su,  pass,  2.  D.  4. 
Kashka-su-jilga,  vallev,  3.  C.  2. 
Kashkar  Pass,  39.  D.  1. 
Kashmi,  loc,  14.  A.  1. 
Kashute-karaul,  cultiv.,    34.  D.  2. 
Kaskan-kuduk,  loc,  4.  D.  3. 
Kaskan-oghil,  loc,  14.  D.  1. 
Kaske,  vill.,  (i.  C.  1. 
Kastura-karez,  vill.,  28.  D.  3. 
Kata-dong,  loc,  23.  A.  1. 
Kata-toghrak,  loc,  22.  D.  4. 
Katak-tash,  hill,  9.  B.  2. 


Katar-yulghtm,  loc,  28.  D.  4. 
Katlash  (of  Charchan),  cultiv.,  23.  C.  2. 
Katlash  (of  Kilian),  cultiv.,  6.  D.  2. 
Katlash  (of  Kok-yar),  loc,  6.  C.  2. 
Katlash-ehap,  valley,  23.  C.  2. 
Katlash-mazar,  shrine,  14.  C.  3. 
Katlish,  loc,  14.  D.  4. 
Kattagh-jilga,  valley,  14.  A.  4. 
Kattik-arik,  loc,  25.  C.  3. 
Kauriik-bel,  pass,  2.  D.  3. 
Kauriik-bulak  (of  Korla),  spring,  25.  A.  1. 
Kauriik-bulak  (of  Kuruk-tagh), 

spring,  32.  A.  1. 
Kauriik-bulak  (of  Lop  Desert), 

spring,  32.  A.  2. 
Kauriik-karaul,  post,  2.  D.  3. 
Kauruz-tam,  loc,  5.  B.  2. 
Kauzak,  loe.,  25.  A.  2. 
Kavak,  loc,  9.  B.  4. 
Kavuta,  valley,  29.  A.  2. 
Ravuta-bashi-oghil,  loc,  29.  A.  2. 
Kawakol-oghil,  loc,  14  C.  2. 
Kawun-kuduk,  loc,  25.  D.  1. 
Kayash,  tract,  9.  D.  2. 
Kayi-satma,  loc,  26.  D.  2. 
Kayindi  Pass,  2.  B.  4. 
Kayindi-maznr,  shrine,  2.  B.  4. 
Kaying-aghzi,  loc,  2.  D.  3. 
Kaying-b'eli,  mt.,  2.  D.  3. 
Kaying-jilga,  valley,  2.  D.  3. 
Kayis-aghzi,  loc,  5.  A.  4. 
Kaynnalik,  loc,  29.  A.  4. 
Kazak,  vill.,  1  7.  B.  2. 
Kazan-asma,  loc,  12.  B.  4. 
Kazan-aste,  loc,  14.  B.  3. 
Kazan-gol,  river,  43.  D.  4. 
Kazan-kol,  vill.,  5.  A.  2. 
Kazan-kol-oghil,  loc,  14.  C.  2. 
Kazanchi,  vill.,  16.  B.  4. 
Kazma  (of  Kashgar),  vill.,  5.  A.  2. 
Kazma  (of  Turf  an),  ruins,  28.  C.  2. 
Kazma  (of  Yul-arik),  int.,  6.  C.  3. 
Kazmalik-kumat,  loc,  9.  D.  3. 
Kaznak  (of  Bai),  vill.,  12.  D.  1. 
Kaznak  (of  Keriva),  loc,  14.  C.  3. 
Kiiznik,  hill,  23. 'C.  2. 
Kechkan-tarim,  loc,  25.  B.  3. 
Kekilash,  cultiv.,  0.  C.  2. 
Kekriak-sai,  valley,  14.  D.  4. 
Kelding-bftshi,  mt.,  2.  B.  3. 
Kelpin,  tract,  7.  B.  3. 
Kelpin  (of  Yangi-hissar),  vill.,  5.  A.  1. 
Kelpin-bazar,  village,  7.  B.  3. 
Kelpin-satma,  loc,  7.  C.  4. 
Kelpin-tfigh,  range,  7.  B.  4. 
Kema-cliapte,  loc,  17.  C.  3. 
Kcn-kol,  cultiv.,  19.  B.  3. 
Kendi-chelga,  vill.,  14.  C.  2. 
Keng-akin,  valley,  12.  D.  1. 
Keng-kol  (of  Chihil-gunibaz),  loc,  2.  D.  4. 
Keng-kol  (of  Zailik),  valley,  15.  C.  1. 
Keng-kiiik,  loc,  14.  D.  2. 
Keng-sai,  loc,  5.  B.  4. 
Keng-sai-jilga,  valley,  2.  C.  4. 
Keng-shewar  (of  Kara-kash  R.),  loc,  9.  B.  4. 
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Keng-shewar  (of  Kilian-dawan),  loc,  9.  A.  3. 

Keng-shewar  (of  Muztiigh-ata),  loc,  2.  C.  4. 

Keng-shewar-jilga,  valley,  9.  A.  3. 

Keng-yailak,  loc,  9.  B.  4. 

Kengaz,  loc,  C.  C.  2. 

Kenjek-jilga,  valley,  14.  A.  4. 

Kepek  Pass,  2.  D.  2. 

Kepish-bara,  loc,  23.  C.  2. 

Kera-to,  loc,  44.  C.  4. 

Kere-bazar,  vill.,  16.  B.  4. 

Keregh-ilstang,  canal,  14.  C.  3. 

Kerin-kaldi-dong,  loc,  14.  C.  4. 

Kenya,  oasis,  14.  D.  3. 

Keriva,  town,  14.  1).  3. 

KeriVa    R.,    13.  D.  4;   14.  D.  1,  3;  15.  D.  2; 

18.  A.  3. 
Ketme,  loc,  22.  C.  4. 
Kezgan,  loc,  25.  B.  3. 
Khada-dong,  loc,  12.  C.  3 
Khada-dung,  loc,  17.  D.  3. 
Khadalik  (of  Charclian),  gold  pits,  27.  A.  1. 
Khadalik  (of  Domoko),  ruined  site,  14.  C.  2. 
Khadalik  (of  Merket),  vill.,  5.  1).  3. 
Khadalik  It.,  27.  A.  1. 
Khadang-darya,  river-bed,  17.  A.  3. 
Khadanglik,  vill.,  28.  D.  3. 
Khafa-kotan,  loc,  7.  1).  4. 
Khairiuich-dawan,  pass,  3.  C.  1. 
Khalastai,  loc,  36.  D.  1. 
Khalastan,  k>c,  6.  C.  2. 
Khalasti,  loc,  26.  B.  3. 
Khalche,  vill.,  9.  D.  2. 
Khalicha-tukkan,  loc,  25.  C.  3 
Khalil-karez,  vill.,  2«.  C.  3. 
Khalpa-arik,  vill.,  17.  A.  1. 
Khalpat-langar,  vill.,  14.  B.  2. 
Khalta,  loc.  23.  B.  2. 
Khaman-tola,  loc,  7.  D.  4. 
Khaman-shor,  loc,  2S.  D.  3. 
Khaman-dawan,  pass,  37.  A.  2. 
Khan,  loc,  9.  A.  4. 

Khan-arik  (of  Kashgar),  vill.  tract,  5.  A.  i. 
Khan-arik-bazar,  vill.,  5.  A.  2. 
Khan-arik  (of  Khotan),  vill.,  9.  D.  2. 
KhAn-arik  (of  Yarkand),  vill.,  5.  C.  4. 
Khan-dobe-sai,  valley,  19.  C.  3. 
Khan-ilese  Range,  14.  A.  4. 
Khiin-karez,  vill.,  2S.  I).  3. 
Khan-knl,  loc,  5.  A.  4. 
Khan-kul-dawan,  pass.  5.  A.  -I. 
Khan-langar,  loc,  15.  D.  I. 
Khan-oi,  vill.,  5.  A.  1 . 
Khan-terek,  enltiv.,  2.  D.  3. 
Khan-toghrak  (of  Ak-su),  vill.,  7.  D.  3. 
Khan-toghrak  (on  Yarkand  R.),  loc,  12. A.  [■. 
Khan-yailak,  loc,  14.  D.  -i. 
Khanaga  (of  Lai-sn),  vill.,  14.  C.  3. 
Khanaga  (of  Sanju),  vill.,  9.  A.  2. 
Khanak-atam,  viil.,  17.  C.  2. 
Khanambal  (Anambar),  loc,  36.  C.  i. 
Khanambal-dawan,  pass,  36.  C.  2. 
Khanayar,  loc,  8.  A.  1. 
Khandato,  loc,  45.  B.  1. 
Khande,  vill.,  5.  D.  2. 
Khando,  vill.,  28.  D.  3. 


Khangol-choka,  mt.,  29.  A.  2. 

Khangol-yailak,  loc,  V9.  A.  2. 

Khangung,  habit.,  7.  D.  3. 

Khansia-chusken,  loc,  30.  A.  2. 

Khanyut-jilga,  valley,  14.  B.  4. 

Khapa,  loc,  7.  1).  4." 

Khapalung,  loc,  6.  D.  4. 

Khara-khoto,  ruined  site,  -15.  C.  2. 

Khara-nor,  lake,  38.  A.  4. 

Khara-oba,  loc,  44.  C.  4. 

Khara-sukhe,  loc,  45.  A.  3. 

Kharzak,  loc,  29.  A.  2. 

Khashwislie,  vill.,  7.  D.  3. 

Khawurga,  loc,  29.  A.  L 

Khema-oi,  loc,  25.  15.  3. 

Khepa-gumbaz,  loc,  2.  C.  3. 

Khipe,  cultiv.,  9.  C.  3. 

Khitai-bazar,  site,  17.  D.  2. 

Khitai-dawan,  pass,  10.  C.  1. 

Khitai-oi,  loc,  14.  A.  1. 

Khitai-oilik,  ruined  site,  14.  A.  1. 

Khitai-shahr  (of  Kucha),  site,  17.  D.  2. 

Khitai-shahri  (of  Kalta-yailak),  ruin,  5.  D.  1, 

Khitai-yer,  vill.,  28.  B.  3. 

Khoduiig-karez^  vill.,  28.  B.  3. 

Khogan,  loc,  23.  C.  2. 

Khoja,  vill.,  21.  A.  I. 

Khoja-arik,  vill.,  5.  C.  4. 

Khoja-Kutbuddin-mazar,  shrine,  14.  C.  4. 

Khoja-mahalla,  vill.,  30.  A.  2. 

Khojak-bai,  loc,  25.  C.  3. 

Khojeshukur,  loc,  33.  D.  2. 

Khora  (of  Kara-shahr),  ruins,  20.  D.  4. 

Khora  (of  Khan-arik),  vill.,  5.  B.\2. 

Khotan,  town,  9.  D.  2. 

Khotan,  oasis,  9.  D.  2. 

Khotan  R.,  12.  B.  4;  13.  B.  1,  4. 

Khoto,  loc,  25.  A.  2. 

Khotun-tam,  vill.,  37.  A.  3. 

Khuja-vulghun,  loc,  '.IS.  D.  4. 

Khulpa-karez,  vill.,  28.  C.  3. 

Khungaz  Range,  14.  A.  4. 

Khunugu,  loc,  30.  C.  2. 

Khuram-kol,  marsh,  8.  A.  2. 

Khuram-jilga,  river-bed,  5.  D.  2. 

Khurja-mahalla,  vill.,  25.  C.  3. 

Khush-baghi,  loc,  28.  C.  2. 

Khush-bSl,  rat.,  3.  B.  2. 

Khush-bulak,  loc,  14.  A.  3. 

Khush-sai,  vill.,  5.  B.  4. 

Khushabad  (of  Faizabad),  vill.,  5.  B.  1. 

Klmshabad  (of  Yarkand),  vill.,  5.  C.  4. 

Kiak-ehakma,  loc,  14.  I).  1. 

Kiak-oghil,  loc,  14.  D.  1. 

Kiaklik,  loc,  12.  B.  4. 

Kiaklik-jilga,  vallev,  14.  O.  4. 

Kichelik',  loc,  17.  D.  2. 

Kiehik,  habit,  28.  B.  2. 

Kiehik-achchik-bulak,  spring,  28.  C.  4. 

Kiehik-aehigh,  valley,  14.  A.  4. 

Kichik-aral,  island,  12.  B.  4. 

Kichik-azghan,  hill,  29.  A.  2. 

Kiehik-hassar,  ruins,  28.  D.  3. 

Kichik-jangal-sai,  valley,  26.  A.  4;  27.  B.  1. 

Kichik-kararSti,  vill.,  3.  D.  1. 
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Kichik-karaul  (of  Igltiz-yAr),  habit.,  5.  A.  3. 
Kicliik-knniul  (of  Yangi-hissar),  post,  2.  D.3. 
Kicl.ik-karAz,  Habit.,  9.  C.  4. 
Kicl.ik-kiil,  lake,  II.  A.  4. 
Kiehik-langar,  station,  5.  A.  ). 
Kieliik-nor,  lake  basin  (dry),  34.  A.  3. 
Kicliik-l'adslmlilik-jilga,  valley,  (i.  D.  3. 
Kichik-lY.lur,  vill.,  11.  D.  4.  ' 
Kiehik-sarai,  cultiv.,  IS).  C.  3. 
Kiehik-saiigh-jilga,  valley,  3.  C.  2. 
Kiohik-seprik-bulak,  spring,  21.  C.  1. 
Kichik-shuJan,  loe.,  23.  A.  1. 
Kieliik-terek,  valley,  U.  15.  4. 
Kichik-To-hueha,  vill.,  34.  B.  3. 
Kichik-yailngli,  loc,  9.  B.  3. 
Kichingiz,  vill.,  5.  A.  1. 
Kighillik  (on  Kenya  K.),  loe.,  J 3.  D.  4. 
Kighillik   (of  Khotan),  ruined  site,  14.  A.  2. 
Krja-kuduk,  vill.,  12.  A.  3. 
Kik-tallik,  loe.,  26.  A.  3. 
Kiko,  vill.,  12.  A.  2. 
Kila-koidi-kbl,  marsh,  26.  A.  3. 
Kilag-jilga,  valley,  10.  B.  1. 
KiliAn,  oasis,  (5.  D.  2. 
Kilian  R.,  <*>.  D.  2;  9.  A.  2. 
Kilian-bAzSr,  vill.,  G.  D.  2. 
Kilian-dawan,  pass,  '.).  A.  3. 
KiliAn-knrghan,  habit.,  9.  A.  3. 
Kilian-tAzghun,  loe.,  9.  A.  2. 
Kilichkan-mazar,  shrine,  9.  C.  2. 
Kilij-ata-mazar,  shrine,  vill.,  24.  A.  4. 
Kili'k,  pass,  3.  B.  2. 
Kima,  vill.,  5.  A.  2. 
Kimak-pishte-sai,  valley,  23.  C.  2. 
Kinde,  habit.,  12.  A.  2. 
Kindik-karaul,  post,  2.  C.  4. 
Klne-tokmak,  ruined  site,  14.  A.  2. 
Klne-tokmak-tim,  ruin,  14.  A.  2. 
Kingar-yantak,  loe.,  17.  D.  2. 
Kip-tash,  loe.,  2.  D.  4. 
Kipchak-dawan,  pass,  4.  A.  4. 
Kirchin-mahalla,  vill.,  25.  C.  3. 
Kirigh-aehchik-oghil,  loc,  19.  A.  3. 
Kirigut-oghil,  loc.,  14.  A.  1. 
Kirik-ote,  hill,  24.  A.  3. 
Kiriklik-langar  (T'u-tun-tzu),  station, 

31.  B.  2. 
Kirish,  vill.,  17.  C.  1. 
Kishlak-oghil,  loc,  23.  A.  3. 
Kishwasti,  loc,  15.  D.  1. 
Kishya,  vill.,  14.  B.  4. 
Kismak-kum,  loc,  14.  C.  3. 
Kissel-aghzi,  loc,  14.  A.  3. 
Kit-kara-jilga,  valley,  1.  D.  4. 
Kitat,  vill.,  17.  B.  1. 
Kiyak-bashi,  loc,  2.  A.  2. 
Kiyak-kSl,  lakelet,  17.  T>.  2. 
Kiyaklik,  vill.,  5.  B.  1. 
Kiyik-tukan,  loc,  23.  A.  1. 
Kiyonkul,  loc,  23.  D.  2. 
Kiyun,  habit.,  6.  C.  2. 
Kiz-kurghan,  ruined  fort,  3.  C.  2. 
Kiz-yulghun,  vill.,  34.  D.  3. 
Kizil  R.  (of  Bugur),  21.  A.  1. 
Kizil  R.  (of  Kashgar),  2.  D.  2. 


Kizil  R.  (of  Kucha),  10.  B.  4. 

Kizil-akin,  stream,  21.  A.  1. 

Kizil-bash,  hill,  9.  A.  2. 

Kizil-bAsh-langar,  vill.,  9.  A.  2. 

Kizil-bazar,  vill.,  5.  B.  3. 

Kizil-bilas,  loc,  3.  C.  2. 

Kizil-bulak  (of  Ak-su),  vill.,  12.  B.  1. 

Kizil-bulak  (of  Turug-art),  loc,  2.  D.  ]. 

Kizil-bulak  (of  Uch-Turfan),  loc,  7.  B.  3. 

Kizil-buve  R.,  5.  A.  2. 

Kizil-chap  [of  Charehan),  valley,  23.  C.  2. 

Kizil-ehap  (of  Gendum),  valley,  23.  A.  3. 

Kizil-ehap  (of  Khadalik),  valley,  27.  A.  1. 

Kizil-daryA,  river,  2.  A.  1;  2.  D.  2. 

Kizil-dawan  (of  Khotan),  pass,  9.  C.  3. 

Kizil-dawan  (of  Yarkand),  [mss,  5.  A.  4. 

Kizil-diiba,  site,  5.  B.  2. 

Kizil-dong,  ruin,  17.  B.  3. 

Kizil-hedlr,  hill,  29.  B.  2. 

Kizil-jai,  habit.,  6.  C.  1. 

Kizil-jai-mazar,  shrine,  5.  D.  3. 

Kizil- jaim-mazar,  shrine,  5.  B.  3. 

Kizil-jaiyem,  vill.,  17.  B.  2. 

Kizil-jilga,  valley,  16.  A.  4. 

Kizil-kiz,  mt.,  4.  C.  4. 

Kizil-kopriik  (of  Korla),  vill.,  2],  D.  1. 

Kizil-kopriik  (of  Waral-bashi),  bridge, 

S.  A.  1. 
Kizil-kum  (on  Keriya  R.),  sand  ridges, 

14.  D.  2. 
Kizil-kum  (of  Vash-shahri),  sand  ridge, 

26.  B.  4. 
Kizil-kurghan,  post,  1.  C.  4. 
Kizil-kuruk,  vill.,  2.  D.  2. 
Kizil-kutke,  vill.,  14.  B.  3. 
Kizil-langar,  habit.,  21.  A.  1. 
Kizil-ming-oi,  ruins,  17.  A.  1. 
Kizil-moinak,  loc,  1.  C.  4. 
Kizil-ortang,  vill.,  17.  A.  1. 
Kizil-pota-kum,  loc,  8.  A.  1. 
Kizil-sel  Gl.,  2.C.  3. 
Kizil-shahr,  site,  17.  A.  2. 
Kizil-singer,  habit.,  31.  A.  3. 
Kizil-su  (of  Gendum),  loc,  23.  A.  3. 
Kizil-su  (of  Lapchuk),  river-bed,  34.  B.  3. 
Kizil-tagh  (of  Singer),  hill,  29.  B.  2. 
Kizil-tagh  (of  Yai-dobe),  loc,  4.  C.  4. 
Kizil-tagh,  hill,  29.  A.  1. 
Kizil-tokai,  loc,  2.  A.  2. 
Kizil-iingur,  cultiv.,  6.  C.  3. 
Kizil-unkiir  (of  Kok-yar),  pass,  7.  B.  3. 
Kizil-unkiir  (of  Turug-art),  loc,  1.  C.  4. 
Kizil-iistang,  canal,  12.  A.  2. 
Kizil-yailak,  cultiv.,  14.  B.  4. 
Kizil-yar  (of  Hami),  vill.,  34.  D.  2. 
Kizil-yar  (of  Kizil)  loc,  5.  A.  4. 
Kizil-yar-dawan,  pass,  23.  A.  3. 
Kizil-ziarat,  shrine,  K.  C.  1. 
Kizil-ziarat-terelgha,  cultiv.,  8.  C.  1. 
Kizillik  (of  Endere),   loc,  19. 1).  1. 
Kizillik  (of  Yangi-hissar),  loc,  2.  D.  3. 
Kizillik-dong,  hill,  26.  A.  4. 
Kizmak,  loc,  2.  IX  4. 
Kizmak-jilga,  valley,  2.  D.  4. 
Kiznakoluk,  loc,  6.  D.  3. 
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Kiznakohik-jilga,  valley,  0.  1).  3. 
Ko-bulak-dasht,  plateau,  3.  C.  I . 
K6-bulak-jilga,  valley,  3.  C.  1. 
Ko-doba,  loc,  4.  B.  4. 
Ko-lin-ta-1'an,  pass,  43.  D.  3. 
Ko-t'a-ch'Uan-tzn,  station,  38.  C.  4. 
Ko-ta-ch'uan-tzu,  well,  42.  A.  -). 
Ko-tung-tzu,  vill.,  42.  C.  4. 
Kobuga-dawan,  pass,  9.  C.  3. 
Kobza-giram-shahr,  ruined  site,  14.  C.  2. 
Koeha-toghrak,  vill.,  17.  C.  1. 
Kochallik-jilga,  valley,  9.  B.  2. 
Koehallik-sai,  loc,  9.  B.  2. 
Koehatlik,  loc,  12.  A.  4. 
Koehaz,  loc,  9.  D.  4. 
Koehkar-bash,  vill.,  14.  B.  4. 
Kochkar-bashi  (of  Duwa),  loc,  9.  B.  2. 
Kochkar-bashi  (of  Kilian),  hill,  6.  D.  2. 
Kochkar-bashi-dawan,  pass,  14.  A.  4. 
Kochkar-oghil  (on  Keriya  R.),  loc,  14.  D.  1. 
Kochkar-oghil  (of  Yul-arik),  loc,  6.  C.  2. 
Koehkar-olturdi,  loc,  2.  D.  4, 
Kochkarehi,  loc,  3.  D.  1. 
Koehkorche  Gl.,  2.  C.  4. 
Kochkoroldo-jilga  (Koehkar-blde?),  vallev, 

2.  C.  4. 
Kochu-kumush,  loc,  22.  D.  4. 
Koehe,  vill.,  5.  C.  3. 
Kodailek,  spring,  25.  B.  1. 
Kodailek-tagh,  hill,  25.  B.  1. 
Koghulluk,  loc,  12.  B.  4. 
Kohmari-mazar,  shrine,  9.D.  2. 
Koi-oghil,  vill.,  9.  D.  3. 
Koi-yoli,  valley,  2.  D.  4. 
Koiche  (of  Khotan),  vill.,  9.  D.  2. 
Koiche  (of  Yarkand),  vill.,  5.  C.  3. 
Koiehi,  vill.,  12.  A.  2. 
Koichilik,  vill.,  9.  D.  2. 
Koilogh-ata,  site,  5.  D.  3. 
Koilogh-ata-maziir,  shrine,  5.  D.  3. 
Koimak,  vill.,  14.  A.  2. 
Koiriik-askan,  loc,  26.  B.  3. 
Koiriik-tokai,  loc,  26.  A.  3. 
Kojeklik,  loc,  8.  C.  1. 
Kok-akin,  river-bed,  12.  A.  4. 
Kok-arik,  canal,  5.  A.  2. 
Kok-arlm,  loc,  2.  A.  2. 
Kok-art,  loc,  6.  C.  4. 
Kok-art-dawan,  pass,  6.  D.  4. 
Kbk-ayak,  loc,  14.  B.  4. 
Kok-bash  (of  Ak-su),  vill.,  7.  D.  3. 
Kok-bash  (of  Sanju),  loc,  9.  B.  3. 
Kok-bel,  saddle,  7.  B.  3. 
Kbk-boinak,  loc,  9.  C.  3. 
Kok-boiDak-dawan,  pass,  9.  B.  2. 
Kok-boinak-jilga,  valley,  9.  B.  2. 
Kok-boyun,  vill.,  17.  B.  2. 
Kok-bulak  (of  Polur),  loc,  14.  C.  4. 
Kok-bulak  (of  Turug-art),  loc,  1.  C.  4. 
Kok-bulak-oghil,  loc,  14.  C.  4. 
Kok-bulak-sai,  valley,  19.  0.  3. 
Kbk-bulung,  mt.,  9.  D.  4. 
Kok-chal,  loo.,  9.  B.  3. 
Kok-chol,  marsh,  21.  A.  1. 
Kok-ehol.  loc.  21.  B.  1. 


Kiik-dauan,  pass,  2S.  I).  4. 

Kiik-dcpsiiii-dawMn,  pass,  12.  A.  1. 

Kok-in.ik,  vill.,  7.  I!.  2. 

K6k-jig<la  (of  Dornoko',  loc,  14.  C.  2. 

Kiik-jigila  (of  Karghalik),  vill.,  5.  1).  |. 

Kiik-jigda  (on  Keriva  It.),  loc,  14.  D.  I. 

Ki,k-jigda  (of  Niva),  loc,  19.  B.  2. 

Kiik-jigda  (of  Ueh-Turfan),  vill.,  7.  U  2. 

Kok-jigda-iigliil,  loc,  19.  D.  1. 

Kiik-'kash  (of  Endere  R.),  loc,  19.  D.  3. 

Kuk-kash  (of  Kara-inuran  R.),  loc,  23.  A.I. 

Kok-kir,  hill,  19.  D.  3. 

Kbk-kiya,  fort,  I.  D.  i. 

Kok-kol  (of  Cliira),  marsh,  1  J.  B.  2. 

Kok-kiil  (of  Merket),  lagoon,  5.  D.  2. 

Kok-kol  (of  Shahyar),  loc,  17.  B.  3. 

Kiik-kiil  (of  1'gen-daiya),  lagoon,  17.  I).  '4. 

Kok-kiil-kotaii,  loc,  17.  D.  3. 

Kok-kum-arish,  ruined  site,  14.  A.  2. 

Kok-langa,  loc,  7.  B.  3. 

Kok-mahalla,  loc,  25.  B.  3. 

Kbk-modu-ehap,  valley,  19.  D.  3. 

Kok-muran-sai,  valley,  23.  B.  2. 

K6k-6ghil,  loc,  9.  C.  3. 

Kok-rabat,  vill.,  5.  B.  4. 

Kok-sel,  loc,  6.  D.  4. 

Kok-selGl.,  2.C.  3. 

Kok-sel  (Sarguluk)  Gl.,  2.  C.  3. 

Kok-sel-jilga,  valley,  2.  C.  4. 

Kok-suma,  loc,  44.  C.  4. 

Kok-tagh,  hill,  29.  A.  2. 

Kbk-tala,  vill.,  5.  A.  1. 

Kok-tam,  habit.,  5.  A.  1. 

Kok-tash   (of   Karanghu-tagh),  cultiv., 

9.  D.  4. 
Kok-tfish  (of  Pusha),  cultiv.,  9.  C.  4. 
Kfik-teken,  vill.,  17.  B.  1. 
Kok-tolgha.  loc,  47.  A.  2. 
Kok-tbiok-jilga,  vallev,  3.  B.  2. 
Kok-ula,  hi'll,  45.  B.  •/. 
Kok-ula-mazar,  shrine,  7.  C.  2. 
Kbk-yar  (of  Kara-bagh),  vill.,  12.  B.  1. 
Kfik-yar  (of  Karghalik),  vill.,  6.  C.  2. 
Kok-var  (of  Keriya),  vill.,  14.  D.  3. 
Kok-yar  (of  Pasrobat),  vill.,  3.  D.  1. 
Kbk-yar  (of  Pichan),  loc,  31.  A.  2. 
Kfik-yar  (of  Ta^harma),  loc,  2.  C.  4. 
Kbk-yut-jilga,  valley,  9.  C.  3. 
Kiik-zigda,  loc,  45.  B.  1. 
Kbka-ula,  hill,  46.  A.  1. 
Kokala-dawan,  pass,  7.  D.  1. 
Kokche  (of  Kashgar),  vill.,  2.  D.  2. 
Kokche  (of  Khan-arik),  vill.,  5.  B.  2.' 
Kbkche-(of  Muz-art),  valley,  11.  B.  4. 
Kbke-bbriik,  loc,  45.  B.  2. 
Kokech-aghzi,  loc,  9.  D.  4. 
Kbkmat  (of  Chlra),  vill.,  14.  B.  2. 
Kbkmat  (of  Keriya),   vill.,  14.  D.  3. 
Kokol  (of  Lop),  loc,  30.  A.  2. 
Kokol  (of  Merket),  habit.,  5.  D.  3. 
KokucJia,  vill.,  17.  B.  1. 
Kokul,  vill.,  12.  A.  3. 
Kokul-toghrak,  loc,  19.  D.  1. 
Kokun-urgak,  loc,  2.  D.  4. 
Kokurma,  loc,  19.  B.  2. 
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Kiil-aglizi,  vill..  5.0.  I. 
Kbl-lmlak,  loc,  23.  1>.  I. 
Kol-jilga.  valley,  It.  A.  1. 
Kiil-'mahalla,  habit.,  7.  0.  3. 
Kiil-iighil,  loc,  13.  B.  3. 
KbI-tiigh,  vill.,  14.  I>.  3. 
Kbl-tuz-dong,  lull,  19.  C.  3. 
Kolashkan-niaznr,  shrine,  1-1.  C.  3. 
Koldusuni-jilga,  valley,  11.  0.  4. 
Kolo,  marsh,  1-1.  A.  1. 
Kblde,  lake,  8.  A.  1. 
Koldilang,  hill,  14.  B.  4. 
Koldosum-jilga,  valley,  14.  B.  4. 
Kolin-sarigh,  habit.,  7.  B.  2. 
Kblkach-jilga,  valley,  6.  C.  2. 
Kolochung,  loc,  25.  A.  1. 
Kolone-songan-toghrak,  loc,  30.  A.  2. 
Koltuk  Pass,  2.  B.  4. 
Koltuk,  vill.,  14.  0.  4. 
Kolughan,  vill.,  5.  C.  4. 
Komshuk-chap,  valley,  19.  B.  3. 
Kona-akin,  river-bed,  14.  C.  3. 
Kona-karaul  (of  Ighiz-yiir),  habit.,  5.  A.  3. 
Kona-karaul  (of  Tash-malik),  post,  2.  IX  2. 
Kona-ortang,  vill.,  21.  A.  1. 
Kona-sai-bagh,  vill.,  9.  B.  2. 
Kona-suzuk,  loc,  21.  A.  2. 
Kona-toibalde-iistang,  canal,  17.  B.  1. 
Kona-ugen,  river-bed,  17.  D.  2. 
Konak,  vill.,  12.  A.  3. 
Konak-enghiz,  loc,  5.  C.  1. 
Konas,  vill.,  17.  B.  1. 
Konche-bulak,  cultiv.,  23.  C.  2. 
Konchc-darva,  river,  21.  D.  1,  2  ;    25.  A.  1, 

2,  )S.  2,  0.3,  D.  4;  2!).  A.  4. 
Konehe-mazar,  shrine,  21.  D.  2. 
Konehe-ortaiig,  habit.,  25.  C.  3. 
Kone-bagh,  vill.,  14.  D.  3. 
Kone-Chai-bagh,  site,  8.  B.  1. 
Kone-clarya  (of  Ak-su  R.),  river-bed,  7.  I).  2. 
Kone-darya  (of  Charchan),    river-bed,    22. 

D.  4. 
Kone-darva  (of  Khotan  R.),   river-bed,    13. 

B.  I. 

Kone-darya  (of  Vash-shahri),  river-bed,  20. 

C.  3. 

Kone-langar,  habit.,  12.  B.  1. 

Kfme-mahalla,  vill.,  17.  B.  2. 

Kone-bghil,  loc,  14.  C.  4. 

Kone-brtang  (of  Toksun),  loc,  28.  A.  3. 

Kone-btang  (of  Maral-bashi),  loc,  b.  A.  1. 

Kone-Ponak,  loc,  14.  C.  2. 

Konc-Tatar,  vill.,  5.  C.  4. 

Kong-tai-karaul,  post,  7.  0.  2. 

Kongarchak,  loc,  17.  D.  2. 

Kongdai,  (of  Kara-'teke-dawan),  loc,  1.  I).  4. 

Kongdai  (of  'rerek-dawan),  loc,  I.  D.  4. 

Koiighiirchiik-cheke,  loot,  21.  D.  2. 

Konglai,  int.,  7.  C.  2. 

Kongur-debe  01.,  2.  O.  3. 

Konjatarak,  habit.,  3.  L).  1. 

Konka,  vill.,  17.  B.  1. 

Konsala,  loc,  5.  A.  2. 

Kop-chap,  valley,  19.  B.  3. 

Kiip-ogliil,  liill.C.  D.  2. 


Kopriik-dawftn,  pass,  14.  J).  4. 
Kopuk-goluk-ninzftr,  shrine,  t).  B.  2. 
Koral,  vill.,  3-I-.  ]).  2. 
Koiain-koshkiiii,  loc,  9.  C.  3. 
Kbielang'-jilga,  valley,  9.  A.  3. 
Korgach,  loci,  19.  D.  1. 
Koila,  town  and  oasis,  21.  D.  1. 
Korla-ayaki,  loc,  13.  B.  2. 
Korla-bash-toghrak,  loc,  21.  D.  2. 
Korlak,  vill.,  12.  B.  1. 
Koise-bai-daryasi,  stream,  12.  A.  1. 
Koruk-bulung,  loc,  14.  A.  1. 
Koriiklik-akin,  river-bed,  12.  A.  4. 
Korulluk,  loc,  14.  A.'l. 
Konimde,  loc,  5.  A.  4. 
Korup-darya,  river,  14.  C.  4. 
Kiisa,  shrine  and  vill.,  9.  D.  2. 
Kose-sai,  valley,  9.  B.  4. 
Kosh-aral,  island,  13.  B.  1. 
Kosh-arik  (of  Ak-su),  vill.,  12.  A.  2. 
Kosh-arik  (of  Kucha),  vill.,  17.  B.  1. 
Kosh-bagh,  vill.,  21.  D.  1. 
Kosh-bel,  pass,  2.  A.  2. 
Kosh-bulak,  spring,  33.  B.  2. 
Kosh-dobe-mazar,  loc,  14.  D.  4. 
Kosh-dobe-ziarat,  slir.,  7.  B.  2. 
Kosh-gumbaz  (of  Kizil),  vill.,  5.  A.  3. 
Kosh-gumbaz  (of  Turfan),  ruins,  28.  0.  3. 
Kosh-gumbaz-nor,  loc,  31.  I).  3. 
Kosh-kbl  (of  Khotan),  vill.,  9.  D.  2. 
Kosh-kol  (of  Molcha),  loc,  23.  B.  3. 
Kosh-kiiduk,  well,  35.  B.  4. 
Kosli-langar,  station,  6.  D.  1. 
Kosh-oghil  (of  Buy  a),  loc,  14.  A.  4. 
Kosh-oghil  (of  Kenya),  loc,  14.  ('.  4. 
Kosh-satina  (of  Charchan),  loc,  22.  ].).  4. 
Kosh-satma  (of  Tawak-kel),  loc,  14.  A.  1. 
Kosh-tAgh,  vill.,  9.  A.  2. 
Kosh-tam,  loc,  17.  1).  2. 
Kosh-tajia,  loc,  1.  C.  3. 
Kosh-terek,  loc,  2.  D.  1. 
Kosh-tugh,  loc,  19.  B.  2. 
Kosh-lura  (of  Kucha),  ruin,  17.  B.  1. 
Kosh-tura  (of  Yulduz-bagh),  ruin,  17.  A.  I 
Kosh-yiiz-oghil,  loc,  C.  0.  %2. 
Kosh-bel-dawan  (on  Kara-kash  K.),  pass, 

9.  B.  4. 
Kosh-bel-dawan   (of  Suget-karaul),   pa=s 

9.  A.  4. 
Koshal-chap,  valley,  23.  C.  2. 
Koshal-iighil,  loc,  23.  C.  2. 
Koshe-langza,  spring,  33.  B.  ]. 
Koshikha,  loc,  36.  B.  2. 
Koshka-bghil-jilga,  valley,  14.  A.  4. 
Koshka-yol-dawan,  pass,  7.  1).  I. 
Koshka-yol-kotan,  hill,  7.  D.  ] . 
Koshlash,  loc,  7.  D.  4. 
Koshlash-jilga,  valley,  19.  C.  3. 
Koshlash-Iangar,  station,  13.  A.  4. 
Koshun-kbr,  loc,  3.  0.  2. 
Kotak-kotan,  loc,  21.  A.  1. 
Kotak-iighil,  loc,  14.  D.  1. 
Kdtaklik,  cultiv.,  9.  B.  3. 
Kdtalning-buyan,  loc,  14.  C.  4. 
Kotan-arik,  vill.,  21.  A.  1. 
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Kotan-kTr,  liill,  G.  I).  2. 

Kotfiz-kul,  loc,  I .  I).  4. 

Kotaz-langar,  v i II.,  14.  A.  2. 

Kotaz-niahalla,  vil!.,  9.  I).  2. 

Kotaz-olde-ehap,  valley,  L9.  1).  3. 

Kbtek-kbl,  loo.,  17.  D.  2. 

Kotek-satma,  loc,  19.  B.  1. 

Kotek-tura,  vill.,  L2.  C.  1. 

Koteklik-kol,  lagoon,  30.  A.  1. 

Kotcrek,  mt.,  4.  B.  4. 

Kotluk-ordu,  ruin,  17.  B.  1. 

KbUi-yoghan,  loc,  28.  C.  3. 

Kou-kai-tzu,  loc,  13.  D.  2. 

Kou-kou-eh'uan,  spring,  31.  B.  1. 

Kou-ssu,  station,  34.  C.  1. 

Kovak,  loc,  9.  B.  4. 

Kowa,  vill.,  21.  A.  1. 

Kowugha,  cultiv.,  19.  B.  3. 

Kowugha-sai,  valley,  19.  B.  3. 

Kowuighc-bulak,  cultiv.,  14.  B.  4. 

Kovar-gol,  stream,  37.  A.  2. 

Ko'yek-oghil,  vill.,  9.  D.  2. 

Koyuk-shahr,  loc.,  21.  A.  1. 

Koyumal,  ruins,  30.  A.  3. 

Koyunde,  loc,  2.  C.  3. 

Kozchijde,  vill.,  5.  C.  4. 

Ko/.e-jilga,  valley,  3.  C.  2. 

Kozuk-otuk,  loc,  20.  D.  2. 

Kozumal,  vill.,  5.  C.  4. 

Ku-eh'eng-tzu  (Guolien),  town,  28.  C.  1. 

Ku-eh'eng-tzu  (of  Kan-ehou),  vill.,  *b*.  B.  3. 

Ku-cli'iian,  spring,  81.  15.  2. 

Ku-eh'iian-ta-fan,  pass,  31.  B.  2. 

Ku-k'ou-cli'u,  vill.,  -40.  A.  2. 

K'u-lung-slian,  loc,  41.  C.  1. 

K'u-sliui  (of  Hiimi),  station,  37.  I>.  I. 

K'u-shui  (of  Su-cliou),  loc,  13.  C  1. 

Ku-tsai-p'u,  vill.,  Id.  A.  2. 

Ku-yin-shan,  hill.,  37.  B.  3. 

Kua-ehou-eh'eng,  site,  38.  D.  1. 

Kua-cbou-k'ou,  loc,  38.  D.  4. 

Kua-shou,  loc,  39.  C.  1. 

Kuan-tung-p'u,  vill.,  4G.  A.  2. 

Kucha,  town  and  oasis,  17.  B.  1. 

Kucha  R,,  17.  B.  1. 

Kuehak-kotan,  cultiv.,  21.  A.  3. 

Kiichakehi,  loc,  17.  B.  i. 

Kuehoha,  vill.,  14.  A.  2. 

Kueliclic  (of  Ivalta-vailak),  vill.,  5.  C.  1. 

Kuohehe  (of  Ueh-Turfan),  vill.,  7.  C.  2. 

Kuelic,  vill.,  5.  C.  4. 

Ktielikacli-bulaki,  cultiv.,  19.  B.  3. 

Kuchkach-bulak-dawAn,  pass,  15.  0.  1. 

Kuehkaeh-bulaki-jilga,  valley,  14.  A.  4. 

Kiida-niaxAr,  shrine,  0.  0.  3. 

Kudughun,  hill,  7.  B.  4. 

Kudughun,  well,  7.  B.  4. 

Kuduk  (of  Charklilik),  loc,  30.  A.  2. 

Kmluk  (of  Kalta-yailak),  vill.,  0.  B.  1. 

Kuduk  (of  Kizil),'vill.,  5.  A.  3. 

Kuduk  (of  Singer),  well,  29.  A.  1. 

Kuduk-kol,  ruined  site,  14.  C.  2. 

Kuduk-niahalla,  vill.,  21.  A.  1. 

Kuei-sheng-pao-tzu,  vill.,  43.  B.  2. 

Kuei-yin-ssu,  vill.,  43.  B.  2. 


Kujak,  loc,  25.  A.  2. 

Kukiak-kir-vailak,  loc,  II.  B.  I. 

Kul-dobe,  vill.,  14.  A.  I. 

Kul-langar,  site,  9.  B.  2. 

Kulaeha^,  loc,  29.  A.  4. 

Kulaghan,  vill.,  5.  C.  4. 

Kulaghlik,  vill.,  5.  A.  2. 

Kulakishek,  vill.,  14.  A.  4. 

Kulan-oldi,  loc,  6.  C.  4. 

Kulchi,  vill.,  5.  A.  2. 

Kulluk-dawnn,  pass,  31.  C.  2. 

Kulma  Pass,  2.  B.  4. 

Kultak-kol,  marsh,  29.  A.  4. 

Kultula,  vill.,  5.  C.  4. 

Kultung,  fort,  12.  B.  1. 

Kulu-giilluk,  vill.,  14.  C.  4. 

Kulung-kuruk,  loc,  9.  A.  3. 

Kum-aghzi,  loc,  26.  B.  3. 

Kum-arik  (Kelpin),  vill.,  7.  B.  3. 

Kum-arik  (of  Kucha),  vill.,  17.  B.  1. 

Kum-arik  (of  Shahyar)  loc,  17.  C.  2. 

Kum-arik  (of  Yarkand),  vill.,  5.  C.  4. 

Kum-arik-darya,  river,  7.  D.  2. 

Kum-bagh  (of  Chiragh-tang),habifc.,  3.  D.  1. 

Kum-bagh  (of  Kashgar),  vill.,  5.  A.  1. 

Kum-bagh  (of  Keriya),  vill.,  14.  U.  3. 

Kum-bash,  tract,  7.  D.  3. 

Kum-bash-langar,  habit.,  7.  D.  2. 

Kum-bash-ustang,  canal,  7.  D.  2. 

Kum-bel,  loc,  11.  B.  4. 

Kum-bogaz,  vill.,  8.  A.  1. 

Kum-bulak,  spring,  33.  C.  2. 

Kum-chakma  (on  Charchan  R.),  loc,  26.  A. 3. 

Kum-chakma  (of  Khotan  R.  delta),   loc, 

12.  B.  4. 
Kum-chakma  (on  Khotan  R.),  loc.,  13.  B.  2. 
Kum-chakma  (above  Lashkar-satma),  loc, 

26. B.  3. 
Kum-ehakina  (below   Lashkar-satma),  loc, 

26. C.  2. 
Kum-chapgan,  vill.,  30.  B.  2. 
Kum-eharkhlik,  loc,  19.  B.  2. 
Kum-daiwaza,  vill  ,  7.  D.  2. 
Kum-darya,  river  bed,  20.  C.  3. 
Kum-dawan,  pass,  28.  B.  3. 
Kum-kapak,  station,  5.  C.  1. 
Kuui-kasa,  vil!.,  5.  C.  4. 
Kum-kirlaghan,  vill.,  9.  B.  2. 
Kum-koilagan,  loc,  9.  B.  2. 
Kum-koilagan-jilga,  vill.,  9.  B.  2. 
Kum-kiil  (of  KuchA),  vill.,  17.  A.  1. 
Kum-kiil  (of  Lop),  lagoon,  30.  A.  1. 
Kum-kotan,  loc,  21.  C.  2. 
Kum-kuduk,  wells,  82.  D.  4. 
Kum-kurghan,  loc,  14.  A.  2. 
Kuni-rabat-padshahim-mazar,  shrine,  9.  C.  2. 
Kum-singer,  vill.,  5.  A.  1. 
Kum-sulagh,  loc,  14.  B.  4. 
Kum-tagli    (of   Kara-shahr),   sand    hills, 

25.  A.  1. 
Kum-tfigh  (of  MarAl-bashi),  hill,  8.  B.  1. 
Kum-lagh  (of  Turfan),  sand  hills,  31.  A.  3. 
Kum-tigmaz,  see  Kun-tignvaz. 
Kum-tura,  vill.,  17.  B.  1. 
Kum-yeri,  cultiv.,  7.  B.  4. 
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Kuivia,  vili.,  5.  C.  4. 

Kumak-kaivz,  vt If.,  28.  C  3. 

Kumat,  vill.,  1  I.  A.  3. 

Kumbayan-ehap,  valley,  23.  13.  2. 

Kuniehak-sai,  loc,  20.  V.  4. 

Kumluk,  vil!.,  7.  B.  3. 

Kum-iabat,  loc,  13.  D.  4. 

Kiiiiiul,  s<v  ilaini. 

Kiimnl  (Hand),  town,  31.  C.  3. 

Kumush,  station,  24.  D.  4. 

Kumush-dong,  loc,  II'.  A.  2. 

Kumush-mahalla,  vill.,  5.  I).  3. 

Kuniush-oghil,  loc.,  9.  D.  2. 

Kuniush-tokai,  loc,  II.  A.  1. 

Kuniushluk-jilga  (of  Mitaz),  valley,  0.  I).  3. 

Kuniushluk-jilga  (of  Puski),  valley,   'J.  B.  2. 

Kun-ehikar-kol,  marsh,  21.  D.  2. 

K'un-lun  Kange,  10.  C.  1 ;  15.  A.  2;  19.  A.  I. 

Kun-tigmaz    (of  Akche;  con.  fur  Kum- 

ligmaz),  vill.,  4.  D.  3. 
Kun-tigmaz  (of  Karanghu-tagh),  loc, 

9.  D.  4. 
Kun-tigmaz  (of  Moji),  loc,  2.  A.  3. 
Kunat-dawan,  pass,  9.  D.  3. 
Kunchekho,  loc,  30.  B.  2. 
Kung-ch'a-kou-tzu,  loc,  41.  A.  1. 
Kung-ch'a-t'ai-tzu,  loc,  41.  A.  I. 
Kung-chia-ch'eng,  vill.,  40.  B.  3. 
K'ung-hsin-tmig,  loc,  38.  C.  4. 
Kung-k'ou-men,  loc,  40.  A.  3. 
Kungal,  cultiv.,  2.  D.  4. 
Kungirat,  vill.,  7.  C.  2. 
Kungnrche,  hills,  17.  A.  2. 
Kunliik,  loc,  37.  B.  2. 
Kuniis-oghii,  loc,  14.  C.  4. 
Kuo-ti-ch'uan,  well,  40.  D.  3. 
Kupehe-toralghasi,  habit.,  6.  C.  1. 
Kurat-dawan,  pass,  9.  C.  3. 
Kurat-jilga,  valley,  9.  C.  4. 
Kuramlik-jilga,  valley,  14.  A.  8. 
Kuratka-jilga,  valley,  19.  A.  4. 
Kurban-beg-akin,  loc,  9.  A.  2. 
Kurbfm-beg-tarlmi,  lagoon,  30.  A.  1. 
Kurban-kullii-kol,  30.  C.  1. 
Kurban-mazar,  shrine,  17.  B.  1. 
Kurban-shah,  loc,  20.  C.  3. 
Kurban-sope-oghil,  loc,  2i.  D.  1. 
Kurghan  (of  Chiragh-tang),  loc,  3.  D.  1 . 
Kurghan  (of  Kara-bagh),  fort,  11.  B.  1. 
Kiirgliiin  (of  Kara-tfish),  cultiv.,  2.  D.  3. 
Kui-ghaii  (of  Kashgar),  vill.  tract,  2.  D.  1. 
Kiirghan  (of  Lop),  habit.,  30.  A.  I. 
KurghAn  (of  Opal),  vill.,  2.  D.  2. 
Kurghan  (of  Sampula),  vill.,  14.  A.  2. 
Knighan  (of  Ying-p'an),  ruin,  25.  U.  2. 
Kurghan-azne-bazai',  5.  B.  I. 
Kurghan-jilga,  valley,  2.  C.  3. 
Kinghan-kul,  valley,  5.  A.  4.- 
Kurghan-langar,  habit.,  5.  B.  4. 
Kinghan-tim,  ruin,  2.  1).   1. 
Kuighoiluk-jilga,  valley,  12.  B.   1. 
Kurma  (of  Kucha),  loc,  17.  B.  2. 
Kurma  (of  Merket),  vill.,  5.  D.  2. 
Kursia,  vill.,  9.  D.  3. 
Kurugh-sai,  valley,  19.  B.  3. 


Kmiighaz,  loc,  8.  A.  1. 

Kimik-aghiz,  loc,  28.  C.  4. 

Kurnk-aghiz-dawan,  pass,  28.  C.  4. 

Kundi-askan,  loc,  20.  D.  3. 

Kuruk-aste,  loc,  8.  A.  1. 

Kiiruk-ilarvil,  ancient    iivci-bed,  25.  1>.  3 ; 

29.  A.  S,  C.  3. 
Kuiuk-eshnie-langar,  station,  21,  0.  1. 
Kiiruk-jilga  (of  Chira),  valley,  14.  A.  4. 
Kuriik-iilga  (of  Endere),  loc,  19.  D.  1. 
Kuruk-jilga  (of  Kucha),  valley;' 17.  D.  1. 
Kuruk-kal-jilga,  valley,  14.  Or- 4. 
Kuruk-kolsai,  valley,  23.  C.  2. 
Kuiuk-niazar,  loc,  'J.  D.  4. 
Kunik-sai  (of  C'haichan),  loc,  23.  1).  2. 
Kimik-sai  (of  Charkhlik),  loc,  20.  I).  3. 
Kuruk-tagh,  range,  25.  A.  1  ;  29.  A.  S; 

32.  A.  ]. 
Kuruk-toghrak-bulak,  spring,  29.  D.  2. 
Kuruk-uziim,  habit.,  7.  0.  3. 
Kurumdu,  loc,  1.  D.  4. 
Kurumduk,  mt.,  4.  A.  4. 
Kurumlekh-jilga,  valley,  3.  0.  2. 
Kurumlugh-jilga,  vallev,  0.  C.  3. 
Kurumluk  (of  Charchan),  cultiv.,  23.  T>.  2. 
Kurumluk  (of  Vash-shahri),  valley,  20.  B.  4. 
Kurumluk-sai,  valley,  15.  C.  1. 
Kimmun-kursak,  loc,  25.  C.  3. 
Kurush-jilga,  valley,  9.  B.  3. 
Kurutka,  vill.,  28.  0.  2. 
Kush-akin,  loc,  21.  A.  1. 
Kush-arik,  vill.,  21.  D.  1. 
Kush-dong,  vill.,  28.  C.  3. 
Kush-oi-dawan,  pass,  28.  C.  3. 
Kiuh-tam  (of  Bai),  vill.,  12.  1).  1. 
Kush-tam  (of  Shahyar),  loc,  17.  0.  3. 
Kushlash-lanj;ar,  loc,  9.  D.  4. 
Kuslima,  vill.,  5.  A.  3. 
Kushtaia,  vill.,  9.  O.  2. 
Kushtiken,  loc,  34.  C.  3. 
Kushuk-aste,  ruined  site,  1  1.  C.  2. 
Kutaklik-tarlm,  cultiv.,  19.  B.  1. 
Kutarlik,  habit.,  34.  D.  2. 
Kute,  loc,  l.C.  4. 
Kuterma,  cultiv.,  23.  C.  2. 
Kiitorem,  vill.,  14.  A.  4. 
Kuwezlik-iistang,  canal,  12.  D.  1. 
Kuya,  vill.  tract,  9.  D.  2. 
Kuva-iistang,  canal,  9.  D.  2. 
Kuya-iistang-buye,  vill.,  1 1.  A.  1. 
Kuyek,  vill.,  5.  B.  1. 
Kiiyek-oghil,  loc,  19.  D.  1. 
Kuyendelik,  loc,  13.  A.  2. 
Kuyil-dawan,  pass,  9.  A.  3. 
Kuyil-oghil,  loc,  9.  A.  3. 
Kuylush,  loc,  13.  B.  1. 
Kuyuk-tura,  ruin,  17.  D.  1 
Kuzghun,  loc,  3.  C.  1. 
Kuzghun-jilga,  vajloy,  2.  1).  3. 
Kiizlek,  cultiv.,  17.  A.  2. 
Kuzlek-niahalla,  25.  C.  3. 
Kuzuk-dong,  vill.,  11.  A.  1. 
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La-pa-ch'iian,  habit.,  .'54.  A.  1. 

Liielien,  loc,  40.  A.  1. 

Luchin  It.,  30.  D.  2  ;  33.  A.  2. 

Lacbin-ata-maziir,  shrine  and  site,  14.  B.  2. 

Lachin-tokai,  loe.,  14.  A.  1. 

Lai-chung,  cultiv.,  38.  C.  3. 

Lai-dang,  vili.,  5.  D.  3. 

Lai-dong,  vill.,  17.  B.  2. 

Lai-su,  vill.,  14.  C.  3. 

Laika  (of  Keriya),  vill.,  14.  D.  3. 

Laika  (of  Nura),  loc,  14.  B.  4. 

Laika-arik,  vill.,  14.  D.  3. 

Lailik,  vill.  tract,  5.  D.  3. 

Lailik-ortang,  vill.,  5.  C.  3. 

Lailik-tarim,  loc,  30.  A.  1. 

Laisu-tura,  ruin,  17.  D.  1. 

Lakhshak  Pass,  3.  C.  1. 

Lal-tagh,  hill  ramie  and  site,  7.  B.  4. 

Lahilik,  site,  22.  0.  4. 

Lamjin,  vill.,  28.  D.  3. 

Lamlung-dawan,  pass,  6.  D.  3. 

Lamlung-mazar,  shrine,  9.  A.  3. 

Lampe,  vill.,  17.  A.  1. 

Lampu-karez,  vill.,  28.  C.  3. 

Lamus,  vill.,  9.  C.  2. 

Lamus-kir,  hill,  9.  C.  2. 

Lan-eh'iian,  spring,  44.  A.  3. 

Lan-t'ai-tzu,  vill.,  46.  A.  3. 

Lan-vao-k'ou,  loc,  46.  D.  5. 

Langar  (Ak-su),  vill.,  7.  D.  3. 

Langar  (of  Bai),  habit.,  12.  D.  1. 

Langar  (of  Bostan-baziir),  habit.,  17.  B.  2. 

Langar  (of  Cliarkhlik),  habit.,  30.  A.  2. 

Langar  (of  Gez-dara),  loc,  2.  C.  3. 

Langar  (of  Korla),  vill.,  21.  D.  1. 

Langar  (of  Pichan),  habit.,  31.  A.  3. 

Langar  (of  Sairam),  habit.,  17.  A.  1. 

Langar  (of  Sampula),  vill.,  14.  A.  2. 

Langar-Shahld-Ali-mazar,    shrine,  17.  B.  2. 

Langar-toghrak  (of  Charehan),  loc,  23.  B.  1. 

Langar-toghrak  (of  Kelpin),  loc,  7.  C.  3. 

Langhru,  vill.,  9.  D.  3. 

Lankak-kush-tam,  loc,  17.  C.  3. 

Langsa,  vill.,  14.  B.  4. 

Lao-chun-miao,  temple,  40.  A.  4. 

Lao-t'u-k'ou,  loc,  40.  A.  3. 

Lapar   (of  Bugur),  loc,  21.  A.  1. 

Lapar  (of  Kucha),  vill.,  17.  A.  1. 

Lapar-kona-shahr,  site,  21.  A.  1. 

Lapchuk,  vill.,  34.  B.  3. 

Lashkar-satma,  loc,  26.  B.  3. 

Lasku,  vill.,  9.  D.  2. 

Lasku-iistang,  canal,  9.  D.  2. 

Laskuva,  vill.,  9.  D.  2. 

Lawa,  vill.  tract,  5.  A.  3. 

Lawas-jilga,  valley,  14.  A.  4. 

Lavika,  vill.,  9.  I).  2. 

Lei-eh'a-pao-tzu,  vill.,  46.  A.  2. 

Lempa-vailak,  loc,  14.  D.  2. 

Ijempe.'vill.,  19.  B.  2. 

Lempe-kotan,  loc,  8.  B.  1. 

Lempe-mazar,  vill.,  9.  D.  1. 

Leshan-akin,  stream,  7.  D.  1. 


Li-chia-chiao,  vill.,  40.  C.  3. 

Li-ehia-chuang-tzu,  vill.,  40.  C.  4. 

Li-ehia-yiian-tzu,  vill.,  46.  B.  3. 

Li-tui-tzu,  vill.,  40.  B.  3. 

Li-yiian,  temple,  43.  D.  2. 

Li-yuan,  vill.,  46.  A.  3. 

Li-yuan-ho,  river,  40.  A.  2. 

Li-yuan-ta-fan,  pass,  43.  B.  2. 

Liao-tun,  station,  34.  A.  '1. 

Lighten,  Lake,  15.  C.  3. 

Liken-bujumal,  loc,  30.  A.  1. 

Lilung-jilga,  valley,  14.  0.  4. 

Limpa-su,  loc,  17".  C.  2. 

Lin-chia-ch'ung-tzu,  vill.,  46.  B.  3. 

Lin-ming-pao,  vill.,  46.  A.  3. 

Lin-yao-tung  (?),  loc,  46.  A.  3. 

Ling-hao,  vill.,  43.  D.  2.. 

Ling-shuang-tzu,  vill.,  46.  B.  3. 

Lingshama,  loc,  17.  D.  2. 

Liu-kou,  well,  40.  B.  2. 

Liu-kung,  vill.,  38.  D.  4. 

Liu-kung-p'o-ch'eng,  ruin,  38.  D.  4. 

Liu-sha-p'o,  loc,  41.  A.  1. 

Liu-shu-pao,  vill.,  46.  A.  2. 

Lo-eh'ai,  loc,  38.  C.  3. 

Lo-chia-yai-t'ou,  vill.,  43,  A.  1. 

Lo-ch'uau-tzu,  vill.,  43.  B.  1. 

Lo-ma-tung,  vill.,  43.  D.  2. 

Lo-pa,vill.,  43.  D.  2. 

Lo-t'o-eh'eng,  ruined  site,  43.  T>.  2. 

Lo-t'o-ehing,  spring,  40.  D.  3. 

Lo-t'o-ch'iian-tzu,  loc,  34.  A.  1. 

Lo-t'o-ho,  river,  46.  B.  5. 

Lo-t'o-p'u-tzu,  loc,  28.  B.  1. 

Lo-t'o-tun-tzu,  vill.,  46.  C.  4. 

Lo-wang-tung,  vill.,  46.  A.  2. 

Lochan-bulak,  spring,  29.  A.  1. 

L6ehu,  vill.,  17.  C.  i. 

Loehu-Iangar,  habit.,  17.  C.  1. 

Loisha-jilga,  vallev,  9.  B.  4. 

Lok,  vill.,  6.  D.  1. 

Lok-cighil,  loc,  9.  C.  3. 

Long-sai-ku  (spelling?),  loc,  38.  D.  4. 

Lop,  vill.  (also  name  of  region),  30.  A.  2. 
Lop-bazar,  town,  14.  A.  2. 
Lop  Desert,  29.  C.  4 ;  32.  A.  3. 
Lop  It.,  30.  A.  2. 

Lop-nor  (Kara-koshun),  marshes,  30.  C.  1. 
Lop-ortang,  station,  30.  A.  2. 
Loshkh,  cultiv.,  2-k  A.  4. 
Lou-Ian  Site,  ruined  site,  29.  D.  3. 
Lowaza,  spring,  33.  A.  1. 
Lu-chio-cha,  vill.,  43.  B.  1. 
Lu-chio-p'u-tzu,  vill.,  43.  B.  1. 
Lu-shih-li-vao-chan-tzu,  loc,  37.  A.  4. 
Lu-ts'ao-kou,  loc,  38.  D.  4. 
Luan-ma-ch'uan,  vill.,  46.  C.  3. 
Luisha,  vill.,  14.  D.  4. 
Luk-chikte,  loc,  17.  A.  3. 
Lukehun,  town,  28.  D.  3. 
Lukchun-mahalla,  vill.,  25.  C.  3 
Lnng-ching-pao,  vill.,  43.  D.  2. 
Luug-hsin-pa,  vill  ,  43.  B,  2. 
Lung-kou,  station,  5.  C.  1. 
Lung-kou-ho,  valley,  43.  B.  2. 
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Lung-waug-miao    (of   Ch'ang-ma),   temple, 

41".  B.  1. 
Lung-waug-miao    (of     Su-chou),     temple, 

43.  A.  1. 
Lunghe,  loc,  9.  B.  2. 
Lup-guz,  loc,  3.  B.  2. 
Luzun,  vill.,  28.  C.  3. 

M. 

Ma-ehu-tzu,  vill.,  40.  C.  3. 

Ma-eh'uan-hsien,  vill.,  -10.  A.  5. 

Ma-ku-t'an,  eultiv.,  40.  C.  5. 

Ma-lang-ehing-tzti,  post,  43.  C.  1. 

Ma-lieii-ching-tzu,  station,  38.  C.  1. 

Ma-mi-t'u,  eultiv.,  41.  D.  1. 

Ma-ti-ssu,  monastery,  40.  B.  4. 

Ma-tsun-slian,  range,  40.  D.  3. 

Ma-yang,  vill.,  43.  C.  2. 

Ma-yang-ho,  river,  4  3.  C.  2. 

Ma-yin-tuug,  vill.,  iti.  C  4. 

Ma-ying,  vill.,  40.  D.  4. 

Ma-yin<;-p'u.  vill.,  40.  A.  2. 

Ma-yu-yo,  vill.,  42.  B.  4. 

Maeliaii"',  loc,  2.  D.  2. 

Makalla-tam,  vill.,  21.  A.  1. 

Mahmal,  vill.,  14.  B.  2. 

Mahmal-fuish-langar,  habit.,  14.  B.  2. 

Maidan-aghzi,  loc,  2.  D.  4. 

Maidan-jilga,  valley,  4.  A.  4. 

Maidan-tAgh,  int.,  4.  A.  4. 

Maidan-tal,  loc,  2.  D.  3. 

Mainat-ortang,  vill.,  5.  D.  2. 

Maira-tati,  ruined  site,  14.  B.  2. 

Maja,  vill.,  5.  A.  2. 

Majjau  (on  Khotan  R.),  loc,  13.  B.  4. 

Majan  (of  Uch-Turi'An),  vill.,  7.  C.  2. 

Makid,  vill.,  7.  1).  2. 

Malak-alagan,  vill.,  14.  C.  2. 

Malghun  (of  Kapa),  hill,  23.  B.  2. 

Malghun  (on  Kara-sliahr  R.),  loc,  13.  A.  4. 

Malghun  (of  Pusha),  habit,,  9.  B.  4. 

Malghun  (of  Surghak),  eultiv.,  19.  A.  3. 

Malghun-sai,  valley,  19.  A.  3. 

Malik-sliali,  loc,  10.  A.  1. 

Main,  vill.,  21.  A.  1. 

Mama-dong,  hill,  19.  C.  3. 

Mama-terek,  valley,  5.  A.  4. 

Manan-ehose-dawan,  pass,  2H.  A.  4. 

Mandalik-sai,  valley,  23.  B.  2. 

Mandar-chap,  valley,  15.  B.  1. 

Mandar-kbl-dawan,  pass,  15.  C.  1. 

Mandarlik-bghil,  loc,  13.  B.  2. 

Manglik-bazar,  vill.,  5.  C.  4. 

Mangu-bulak,  vill.,  28.  C.  3. 

Mfini,  loc,   15.  C.  1. 

Manja,  loc,  17.  C.  3. 

Manjfir,  eultiv.,  21.  B.  2. 

Manjarlik,  loc,  25.  A.  2. 

Manjuluk,  vill.,  21 .  B.  1. 

Mao-eh'eng-tzu,  vill.,  46.  B.  3. 

Mao-mei,  town,  42.  D.  4. 

Mapashlik,  loc,  26.  A.  3. 

Maral-bashi,  town  and  oasis,  8.  A.  1. 


Markan-ata,  peak,  2.  A.  2. 

Mash-inahalla,  site,  17.  C.  2. 

Masheugiz,  vill.,  5.  C.  2. 

Masjid  (of  Kara-bagh),  vill ,  12.  C.  1. 

Masjid  (on  Khotan  R.),  loc,  13.  A.  4. 

Mas'jid  (of  Tatran),  loc,  22.  D.  3. 

Masjid-karim,  vill.,  f>.  C.  3. 

Mat',  loc,  19.  B.  3. 

Mat-ehap,  vallev,  19.  B.  3. 

Matan,  vill.,  12'.  A.  3. 

Maulanu-Kasim-mazar,  5.  A.  2. 

Mauri-tim,  ruin,  5.  A.  1. 

Mayaklik,  loc,  9.  D.  2 

Mazalung,  loc  ,  2.  D.  4. 

Mazar  (of  Nissa),  shrine,  9.  D.  4. 

Mazar  (on  Truiin),  loc,  25.  B.  3. 

Mazar-aghzi,  loc,  2.  1).  4. 

Mazar-akin,  loc,  7.  B.  4. 

Mazar-aldi  (of  Kizil-bulakl,  eultiv.,  12.  B.  1, 

Mazar-aldi  (of  Maral-bashi),  vill.,  8.  B.  1. 

Mazar-begi,  vill.,  17.  C.  1. 

Mazar-dong,  loo  ,  1  9.  A.  4. 

MazAr-jilga   (of   Chihil-gumbaz),   valley, 

2.  D.  k 
Mazar-jilga  (of  Sarigh-art),  valley,  6.  D.  3. 
Mazar-khojn,  shrine,  12.  D.  1. 
Mazar-luuluk,  well,  14.  A.  'i. 
Mazar-tfigh  (on  Khotan  11.),  hill  and  ruined 

fort,  13.  B.  4. 
Maznr-tagh  (of  Maral-bashi),  hill,  8.  B.  1. 
Mazar-tagh  (on  Vai-kand  R.),  loc?,  8.  A.  2. 
Mazar-toghrak,  ruined  site  and    shrine,  14. 

C.  3. 
Mazar-tokai,  loc,  14.  D.  2. 
Mazar-iistang,  canal,  14.  C.  3. 
Mazdak,  hill,  23.  C.  2. 
Menyan,  vill.,  2.  D.  2. 
Mengulak,  vill.,  28.  1).  3. 
Merdek,  ruin,  29.  A.  4. 
Merdek-kol,  marsh,  29.  A.  4. 
Merkeeh,  loc,  4.  D.  3. 
Merkech,  int.,  4.  D.  3. 
Merket  (of  Kcriya),  vill.,  14,  C.  3. 
Merket  (of  Ueh-Turfan),  vill.,  7.  C.  2. 
Merket  (of  Yarkand),  vill.  tract,  5.  D.  3. 
Merket-bazar,  vill.,  5.  D.  3. 
Merket-kum-l:asa,  loc,  5.  D.  3. 
Merki-dawan,  pass,  2.  D.  4. 
Merki-jilga,  valley,  2.  D.  4. 
Mesha,  vill.  tract,  5.  C.  3. 
Mewede-khan-langar,  loc,  5.  B.  3. 
Michik,  vill.,  12.  D.  1. 
Mila,  vill.,  9.  D.  2. 
Ming-bash-ata-mazar,  shrine,  7.  C.  2. 
Ming-bulak,  10.  B.  4. 
Ming-hu-pao,  vill.,  40.  B.  2. 
Ming-jigda,  vill.,  17.  A.  1. 
Ming-mou-pao,  46.  B.  2. 
Ming-oi  (of  Jigdalik),  ruins,  12.  D.  1. 
Ming-oi    (of    Kara-shah r),   ruined  site, 

25.  A.  1. 
Ming-oi  (of  Kum-tura),  ruins,  17.  B.  1. 
Ming-shui,  well,  40.  A.  1. 
Ming-taka-aghzi,  loc,  3.  C.  2. 
Ming-taka-jilga,  valley,  3.  B.  2. 
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Ming-tan-ata,  ruins,  17.  13.  1. 

Ming-tokai,  loc,  2.  A.  2. 

Mingutur,  vill.,  28.  D.  3. 

Minkatning-saiyc,  loc:.,  G.  C.  1. 

Mirakla,  vill.,  17.  15.  1. 

Milan,  vill.,  30.  B.  2. 

Mlrnn  Foil,  ruin,  30.  B.  2. 

Milan  (Jahau-sai)  R.,  30.  B.  2. 

Mirawit,  loc,  14.  A.  1. 

Mirza-terek,  loc,  2.  D.  1. 

Mis-bulak,  vill.,  10.  A.  4. 

Misalai-iighil,  loc,  13.  I).  4. 

Wit  R,,  23.  <J.  2. 

Mitaz,  vill.,  9.  C.  3. 

MitAz-jilga,  valley,  9.  C.  3. 

Miz-ta'm,~vill.,  12.  D.  1. 

Mo-kii-t'ai-tzii,  loc]  38.  D.  4. 

Mo-wang,  vill.,  40.  B.  2. 

Mochen-tulga  (Mono.),  loc,  46.  A.  1. 

Mogan,  eultiv.,  (i.  C.  3. 

Moghal,  vill.,  5.  C.  3. 

Mohur-slian,  int.,  29.  A.  2. 

Moinat-kak,  loc,  7.  B.  3. 

Moje,  habit.,  17.  1).  2. 

Moji  (of  Pamir),  loc,  2.  A.  2. 

Woji,  oasis,  !).  B.  2. 

Moki-ehike,  loc,  21.  A.  3. 

Mokuila,  vill.,  9.  A.  1. 

Mokuila-langar,  station,  9.  A.  1. 

Moleha,  gold  pits,  23.  B.  2. 

Moleha  R,  23.  B.  2. 

Molose-karOz,  vill.,  28.  C.  3. 

Mumen  (on  Kara-kash  R.),  loc,  14.  A.  1. 

Mumen  (on  Khot-an  R.),  loc,  13.  A.  4. 

Momen-kbl,  lagoon,  14.  A.  ]. 

Momoluk,  habit.,  3.  D.  1. 

Mona-dong,  loc,  22.  D.  3. 

Mora,  loc,  8.  13.  1. 

Moran,  vill.,  31.  A.  3. 

Moslie,  vill.,  9.  B.  2. 

Mou-wo,  coal  pits,  42.  B.  3. 

Mozlugaz,  habit.,  9.  C.  3. 

Mu-hu-wo,  vill.,  43.  B.  1. 

Mu-li-ho,  vill.,  31.  A.  1. 

Mu-t'ou-ching,  well,  37.  I).  4. 

Mu-t'ou-shan,  hill,  41.  B.  1. 

Mudache-tagh,  int.,  9.  D.  4. 

Mucin,  loc,  23.  B.  2. 

Mudur-dghi),  loc,  19.  D.  3. 

Muhammad-tokai,  mt.,  7.  C.  3. 

Mujuk-toghrak,  loc,  25.  D.  4. 

Muk-karaul,  post,  2.  A.  2. 

Mukhtar-ehdl,  loc,  21.  C.  2. 

Muktnshtiya,  eultiv.,  2.  D.  4. 

Mulla-kogiianehi,  vill.,  12.  A.  2. 

Mullah-gadai,  loc,  13.  D.  4. 

Mullah-shfih's  hut  (Keriva  R.),  loc,  13.D.4. 

Mullah-zada,  vill.  2.  D.  1. 

Muna-bulak,  loc,  23.  D.  1. 

Muna-bulak-sai,  loc,  23.  D.  1. 

Munak,  hill,  19.  B.  3. 

Munjakehe,  site,  7.  B.  3. 

Munjaklik,  habit.,  14.  A.  4. 

Mun'juk,  loc,  30.  A.  2. 

Murilang-jilga,  valley,  6.  C.  3. 


Murtuk,  vill.,  28.  C.  3. 
Musa-begim-langar,  loc,  19.  B.  2. 
Musak,  vill.,  S.  C.  4. 
Musaman-mazAr,  shrine,  12.  A.  3. 
MiiKulman-naehuk,  vill.,  5.  A.  2. 
Mutul-aghzi,  valley,  5.  B.  1. 
Muyok-langar,  loc,  5.  B.  3. 
Muz-art  R.,  1 1.A.4;  1  2.B.1,  D.1.17. 

B.1.2. 
Muz-art-dawan,  pass,  11.  B.  4. 
Muz-bulak,  spring,  36.  O.  2. 
Muz-karau,  mt.,  2.  B.  4. 
Muz-tagh  (KD),  pk.,  15.  A.  1. 
Muz-tagh-atii,  pk.  2.  C.  4. 
Muz-ta'l,  16.  B.  4. 
Muzhik,  loc,  8.  A.  1. 
Muzluk-jilga,  valley,  15.  B.  1. 

N. 

Na-chi-ta-fan,  pass,  40.  A.  3. 

Na-nia-hu,  vill.,  42.  D.  4. 

Nache-kuduk,  well,  14.  A.  2. 

Nagliara-chalde  (of  Achchik),  vill.,  5.  B.  2. 

Naghara-ehalde  (of  Niya),  loc,  19.  B.  2. 

Naghara-khana  (of  Khotan),  site,  9.  L.  2. 

Naghara-khana  (of  Niya),  loc,  19.  B.  2. 

Nagrache,  vill.,  14.  A.~2. 

Nagut,  vill.,  9.  A.  1. 

Nai-eh'iian,  vill.,  40.  C.  3. 

Naighik-oghil,  loc,  19.  A.  3. 

Naita-gol,  stream,  37.  A.  2. 

Naji-bejin,  loc,  30.  A.  2. 

Nan-ch'iao,  eultiv.,  40.  A.  5. 

Nan-eh'iian,  vill.,  43.  D.  2. 

Nan-hole-karez,  vill.,  28.  B.  3. 

Nan-hu,  vill.,  39.  A.  1. 

Nau-kou-eh'eng,  town,  46.  B.  3. 

Nan-kou-tai-tzu,  vill.,  46.  B.  3. 

Nan-yaigan-tati,  site,  22.  C.  4. 

Nanchan-bulak,  spring,  29.  B.  2. 

Nar-bagh,  residence,  9.  D.  2. 

Narin,  vill.,  34.  D.  2. 

Narin-gol,  river-bed,  45.  B.  2,  C.  1. 

Narin-'kol,  loc,  44.  C.  4. 

Narin-kiir,  loc,  34.  D.  2. 

Nawa,  vill.,  14.  A.  2. 

Nanachang    (Yeh-ma-eh'uan),   spring, 

36.  B.  2". 
Nazlik-jilga,  valley,  14.  A.  3. 
Neehiligh-jilga,  valley,  14.  A.  4. 
Neza-beg-sai,  valley,  23.  A.  3. 
Neza-chap,  valley,  23.  D.  1. 
Niaz-kol,  lagoon,  30.  A.  1. 
Niaz-oilik,  loc,  14.  A.  1. 
Ning-shui,  vill.,  43.  B.  1. 
Nissa,  vill.,  9.  D.  4- 
Nissa  R,  9.  D.  4. 
Niu-ehing  Pass,  46.  A.  4. 
Niu-chio-wan,  vill.,  40.  B.  5. 
Niu-ch'uan,  loc,  38.  B.  4. 
Niu-ch'iian-wao-tzu,  loc,  38.  B.  3. 
Niu-feng-tai-tzu,  loc,  46.  B.  4. 
Niya,  vill.  tract,  19.  B.  2. 
Niya  Site,  ruined  site,  18.  B.  4. 
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Niva-biiziir,  vill.,  19.  B.  2. 
Ni'az-karez,  vill.,  2S.  C.  3. 
Nochak,  vill.,  17.  I>.  1. 
Noclie,  vill.,  5.  C.  3. 
Nochi,  vill.,  5.  C.  4. 
Nogai-bakche,  cultiv.,  24.  A.  4. 
Nogustu-bulak,  spring,  29.  C.  3. 
Nor-oka,  vill.,  8.  A.  1. 
Nura,  vill.  tract,  14.  C.  4. 
Nura  R.,  14.  C.  4. 
Nurunam,  loc,  5.  B.  2. 
Nussia,  vill.,  9.  D.  3. 

O. 

O-po,  fort,  4C.  C.  5. 
O-po-ho,  river,  46.  B.  4. 
O-po-ling-tzu,  pass,  4G.  C.  5. 
Oeh-akin,  loc,  21.  A.  2. 
Och-kara,  vill.  tract,  17.  C.  1. 
Och-kara-iistang,  canal,  17.  C.  1. 
Och-kat,  ruined  fort,  17.  A.  1. 
Och-kat-mahalla,  vill.,  17.  A.  1. 
Oeh-kol,  vill.,  5.  C.  4. 
Oek-merwau,  ruin,  2.  D.  1. 
Oeh-toghrak,  cultiv.,  21.  A.  1. 
Och-iijme,  vill.,  17.  C.  1. 
Ocha,  vill.,  17.  B.  1. 
Ocliak-bulak,  spring,  4.  C.  4. 
Ochar,  vill.,  2.  D.  1. 
Ochat-jigda,  loc,  14.  A.  1. 
Oehke-bghil,  loc,  9.  D.  4. 
Oehke-ulus-oghil,  13.  D.  4;  14.  D.  1. 
Oda-nor,  loc,  34.  A.  3. 
Odo-bagh,  vill.,  6.  C.  1. 
Oghlaklik-sai,  valley,  19.  A.  4. 
Oi-bagh,  vill.,  6.  D.  2. 
Oi-bashi,  vill.,  14.  C.  2. 
Oi-bogdai,  vill.,  5.  1).  2. 
Oi-buk,  spring,  4.  C.  4. 
Oi-buk-jilga,  valley,  9.  A.  4. 
Oi-buvan/hill,  19.  A.  3. 
Oi-kocha,  vill.,  5.  A.  1. 
Oi-kol,  tract,  7.  D.  3. 
Oi-kol-bazilr,  vill.,  7.  D.  3. 
Oi-kol-kopriik,  bridge,  7.  D.  3. 
Oi-kol-mahalla,  vill.,  7.  D.  3. 
Oi-kotan,  vill.,  8.  B.  1. 
Oi-kuduk,  well,  5.  C.  2. 
Oi-kuram,  mt.,  6.  C.  2. 
Oi-oghil,  loc,  ft.  C.  2. 
Oi-tagh-aghzi,  loc,  2.  D.  2. 
Oi-tagh-jilga,  valley,  2.  C.  3. 
Oi-tam,  ruin,  28.  B.  3. 
Oi-tang,  vill.,  2.  D.  2. 
Oi-tash,  mt.,  3.  B.  2. 
Oi-tush-jilga,  valley,  9.  B.  4. 
Oi-rerek,  valley,  11.  B.  4. 
Oi-toghrak  (of  Faizabad),  vill.,  5.  B.  1. 
Oi-toghrak  (of  Kaighalik),  vill.,  6.  D.  1. 
Oi-toghrak  (of  Keriya;,  vill.,  14.  D.  3. 
Oi-yailik-aghzi,  loc,  23.  A.  3. 
Oi-yuz-mazar,  shrine,  6.  C.  2. 
Oinian-bulak  (S.E.  of     Singer),  spring, 
29.  B.  2. 


Oiman-bulak  (W.  of  Singer),  spring,  25.D.1. 
Oiman-mahalla,  vill.,  28.  C.  3. 
Oirama,  loc,  2.  A.  2. 
Okalik,  loc,  7.  D.  4. 
Okehe,  vill.,  12.  A.  2. 
Okhur-bulak,  spring,  16.  B.  4. 
Okur,  habit.,  5.  D.*2. 
Okur-raazar-tagh,  hill,  8.  B.  1. 
Okuzmatning-kapsi,  cultiv.,  5.  A.  3. 
Olpan-tura,  tower,  28.  C.  3. 
Olugol,  loc,  34.  D.  2. 
Orobe-bulak,  spring,  25.  D.  1. 
Orabe-dawan,  pass,  25.  D.  1. 
Omsha,  vill.,  9.  D.  4. 
Omsha  (Pish)-jilga,  vallev,  9.  D.  4. 
Opa-kArez,  vill.,  28.  C.  3." 
Opa-iistang,  canal,  5.  C.  3,  4. 
Opal-bazar,  vill.,  2.  C.  2. 
Opkan-daryA,  river-bed,  17.  C.  3. 
Opkan-jilga,  river-bed,  21.  J).  2. 
Oplat-karaul,  post,  2.  C.  2. 
Opur-darya,  river-bed,  17.  A.  3. 
Opur-kotau,  loc,  17.  A.  3. 
Orang,  mt.,  4.  B.  4. 
Ordala,  vill.,  5.  C.  4. 
Ordam-padshah-mazar,  shrine,  5.  B.  3. 
Ordam-padshah-langar,  habit.,  5.  B.  3. 
Ordek,  loc,  34.  A.  2. 
Ordek-bashi-jilga,  valley,  9.  C.  2. 
Ordeklik,  vill.,  5.  D.  1. 
Orkash-bulak,  sjjring,  29.  B.  1. 
Ormak-kol,  lake,  21.  C.  3. 
Ormak-shiitang,  cultiv.,  21.  C.  3. 
Oroche,  vill.,  7.  D.  2. 
Oron,  vill.,  5.  B.  2. 
Orta-su,  cultiv.,  1.  D.  4. 
Ortang  (of  Guma),  vill.,  9.  A.  1. 
Ortang  (on  Kara-tash  R.),  loc,  2.  D.  3. 
Ortang  (of  Kara-yulghun),  vill.,  12.  B.  2. 
Ortang-aghzi,  cultiv.,  28.  D.  2. 
Ortang-karez,  vill.,  28.  D.  3. 
Ortang-var,  valley,  7.  I>.  1. 
Oshlus,  habit,  6.  C.  2. 
Osken,  vill.,  12.  D.  1. 
Osman-bai-kuduki,  well,  23.  B.  1. 
Osman-boghra-mazar,  shrine,  6.  C.  2. 
Osman-tagh,  loc,  4.  A.  4. 
Otallak-jiiga,  valley,  14.  B.  4. 
Otanchil'ik,  vill.,  5.  C  4. 
Otanlik-sai,  valley,  15.  C.  1. 
Otara-sanja,  loc,  19.  D.  3. 
Otekchi-langar,  loc,  5.  B.  3. 
Otra-kara-tokai,  loc,  2.  D.  4. 
Otro-kara-shilwe,  valley,  7.  B.  3. 
Otra-tokai,  loc,  2.  B.  2. 
Otra-tokai-bel,  pass,  2.  B.  2. 
Otraki,  habit.,  14.  A.  4. 
Otro-gilam,  loc,  13.  B.  3. 
Otro-klr-langar,  station,  14.  B.  3. 
Otro-misil,  loc,  14.  A.  1. 
Otro-sai,  valley,  15.  C.  1. 
Otro-kir-jilga,  valley,  14.  B.  3. 
Otro-langar,  loc,  19.  B.  2. 
Otrughul  Gl.,  9.  C.  4. 
Otroghul-jilga,  valley,  9.  C.  4. 
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Otun-noeha-bulak,  spring  32.  B.  2. 
Otun-su,  vill.,  6.  (J.  2. 
Otur-iighil,  loc,  14.  A.  1. 
Ovraz-langar,  station,  19.  A.  .'{. 
Owang-gol,  river-bed,  II'.  C.  I . 

P. 

P'a-oha-miao,  temple,  40.  A.  2. 
Pa-cliio-lin,  vill.,  43.  U.  1. 
Pa-erh-t'u-ho,  river,  40.  A.  4.    . 
Pa-ho-lang,  vill.,  13.  B.  1. 
Pa-ko-hing,  vill.,  37.  A.  3. 
Pa-kung,  vill.,  38.  D.  4. 
Pa-lun-tun,  tower,  38.  B.  4. 
Pa-no-p'a,  habit.,  28.  B.  1. 
Pa-pa,  vill.,  43.  D.  2. 
Pa-tao-kou,  ruin,  40.  B.  5. 
Pa-tun,  vill.,  38.  B.  4. 
Padshalik,  vill.,  5.  C.  4. 
Pai-kuo-chuang  (?),  loc,  42.  B.  3. 
Pai-she-k'ou-ta-t'an,  loc,  46.  ('.  4. 
Pailu  (of  Kucha),  vill.,  17.  B.  1. 
Pailii  (of  Vash-shahri),  loc,  26.  C.  3. 
Painap  (of  Posgam),  vill.,  5.  C.  4. 
Painaj)  (of  Yarkaiul),  vill.,  5.  C.  4. 
Paka,  loc,  23.  A.  1 . 
Paka-bulak,  vill.  tract,  28.  C.  3. 
Pakaligh-maziir,  shrine,  14.  D.  4. 
Pakhlan-khojam-mazar,  shrine,  2.  D.  3. 
Pakhnia,  loc,  12.  A.  4. 
Pakhta-bash-oghil,  loc,  14.  D.  2. 
Pakhta-bulak,  spring,  30.  C.  2. 
Pakhta-kaldi,  loc,  21.  C.  3. 
Pakhta-yulghun  (of  Bai),  loc,  12.  D.  2. 
Pakhta-yulghun  (on  InehikeR.),  loc,  21. B.! 
Pakhtak,  loc,  13.  A.  4. 
Pakhtakla,  vill.,  2.  D.  2. 
Pakhtalik  (of  Khotan),  vill.,  14.  A.  2. 
Pakhtalik  (of  Merket),  vill.,  5.  D.  3. 
Pakhtalik-jilga,  valley,  14.  B.  3. 
Palas-yepti,  loc,  7.  D.  4. 
Palgan-bulak,  spring,  32.  A.  2. 
Palgan-choki,  hi!!.,  32.  A.  2. 
Palta-tiishte,  loc,  17.  B.  3. 
Palusan-dasht,  plateau,  3.  C.  1. 
Palwande-jilga,  valley,  0.  D.  3. 
Pan-chia,  loc,  39.  C.  1. 
Pan-oghil,  loc,  9.  D.  4. 
Pan-tzu-ch'uan,  spring,  37.  C.  4. 
PanAz-darya,  R.,  9.  C.  3. 
Pangum-satya,  cultiv.,  9.  D.  4. 
Panja,  spring,  33.  C.  1. 
Papiz-jilga,  valley,  9.  D.  4. 
Paraeh,  vill.,  5.  A.  2. 
Paraklama-jilga,  valley,  6.  D.  4. 
Parcha-ehaval,  loc,  19.  C.  1. 
Parghcz,  loc,  8.  A.  2. 
Parimlak-ehap,  valley,  19.  B.  3. 
Parsa-khoja-bnlak,  spring,  29.  B.  1. 
Pas,  vill.,  17.  B.  2. 
Pas-kurghan,  post,  2.  D.  1. 
Pashalik-garam,  loc,  12.  B.  4. 
PasrobiitK.,  3.  D.  1. 
Patal-ogliil,  loc,  14.  D.  1. 


Patma-blgan,  loc,  26.  A.  3. 
Pawan-bagh,  vill.,  5.  C.  4. 
Pawan-su,  vill.,  5.  C.  3. 
Payan-niaz-tiiz,  loc,  30.  A.  1 . 
Payik-jilga  (Beyik-jilga),  valley,  3.  C.  2. 
Payik-karaul,  post,  3.  C.  2. 
Pei-cha-kou,  vill.,  43.  B.  1. 
Pei-ho,  loc,  38.  B.  3. 
Pei-lang-ho,  river,  43.  C.  2. 
Pei-sha,  vill.,  38.  B.  4. 
Pei-shan-tsui-tzu,  loc,  40.  A.  4. 
Pei-shan-tzu-miao,  shrine,  31.  C.  1. 
Pei-ta-ho,  river,  41.  D.  2 ;  42.  B.  4,  C.  4, 

D.  4;  43.  A.  1,  2,  3 ;  43.  B.  1,3. 
Pei-t'ing,  ruined  site,  28  C.  1. 
Pei-tun-tzu,  loc,  45.  A.  3. 
Pei-wan,  loc,  46.  C.  3. 
Pei-yang-tung,  vill.,  46.  B.  3. 
Peji-darya,  stream,  9.  C.  3. 
Pen-hsia,  vill.,  43.  B.  1. 
P'eng-chia-ehiang,  site,  40.  B.  4. 
Peres,  habit.,  17.  B.  2. 
Pi-ting-tzu,  station,  38.  D.  3. 
Pialma,  oasis,  9.  C.  2. 
Piang-oghil,  loc,  19.  B.  3. 
Piehan,  town  and  oasis,  31.  A.  3. 
Pichan-bulak,  loc,  17.  D.  1. 
Pichanlik-jilga,  valley,  19.  A.  4. 
Pien-fou,  vill,  43.  C.  2. 
Pien-k'ou-k*ou-tzu,  vill.,  43.  C.  2. 
Pien-tung-k'ou,  post,  46.  C.  4. 
Pikhan,  see  Aghrak. 
Pilang-tura,  ruin,  17.  B.  1. 
Pile-taghaeh,  habit.,  9.  A.  3. 
Pin-ehia-pao,  vill.,  46.  A.  2. 
P'in-ta-fan,  pass,  41.  A.  2. 
P'ing-ch'iian-pao,  vill.,  46.  A.  2. 
P'ing-hsiang-k'ou,  pass,  46.  C.  5. 
Ping-liu,  loc,  38.  D.  4. 
P'ing-shiu-kua,  pass,  46.  C.  5. 
Ping-ting,  loc,  46.  B.  3. 
P'ing-t'ou-shih,  vill.,  40.  A.  5. 
P'ing-yen-pao,  vill.,  46.  B.  2. 
Ping-yu-pao,  vil!.,  46.  B.  2. 
Pisan,  vill.,  5.  B.  2. 
Pisas,  loc,  14.  A.  3. 
Pish-jilga,  valley,  14.  A.  4. 
Pish-jilga,  see  Omsha-jilga. 
Pisha,  vill.  tract,  14.  A.  4. 
PishaR.,9.  D.  4. 
Pisha-jilga,  valley,  14.  A.  4. 
Pishakche,  vill.,  12.  A.  2. 
Pishakia,  vill.,  19.  A.  3. 
Pishakia-sai,  valley,  19.  A.  3. 
Pishna-akin,  cultiv.,  9.  A.  2. 
Pisling,  vill.,  3.  C.  2. 
Pisling-jilga,  valley,  3.  C.  2. 
Pisling-kurghan,  ruin,  3.  C.  2. 
Pit-jilga,  vallev,  3.  C.  1. 
Pitllk-jilga,  valley,  2.  D.  3. 
Pito-giiol,  valley,  25.  D.  1. 
P'o-ch'eng-tzu  (of  Au-hsi),  site,  40.  A.  4. 
P'o-ch'eng-tzu  (of  Ch'ang-ma),  loc,  41.  C.  1. 
P'o-ch'eng-tzu    ( of    Kuruk-tugh  ),   ruins, 

cultiv.,  29.  A.  1. 
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P'o-ch'&ig-tzu  (of  T'a-shih),  ruins,  40.  A.  5. 

Po-clii-kou,  cultiv.,  40.  A.  4. 

Po-chi-pao,  vill.,  38.  D.  4. 

Po-lo-hu-tung,  culliv.,  41.  D.  1. 

Fo-shih-t'ou-ho,  stream,  41.  A.  1. 

Po-yang-ho,  river,  40.  D.  5;  41.  D.  1. 

Podak-aral,  island,  12.  B.  1. 

Podung-kotan,  loe.,  12.  D.  3. 

Pokhluk-kiirez,  vill.,  28.  C.  3. 

Pokhuy-eheke,  loc,  21 .  D.  2. 

Polung-jilga,  valley,  G.  C  2. 

P61ur,\ill.,  14.  C.  4. 

Pom-dawau,  pass,  9.  D.  4. 

Pomaz-kir,  lull,  14.  C.  4. 

Ponak,  vill.,  14.  C.  2. 

Pouak-akin,  river-bed,  14.  C.  3. 

Pondara,  vill.,  14.  D.  3. 

Popan,  vill.,  5.  C.  4. 

Popaug-sai,  loc,  6.  C.  1. 

Poputia,  vill.,  9.  C.  3. 

Por-jilga,  valley,  2.  D.  3. 

Portash,  loe.,  9.  A.  4. 

Portiish-jilga,  valley,  9.  A.  4. 

Porun-aghzi,  valley,  14.  A.  3. 

Posgam,  market  vill.,  5.  C.  4. 

Potakla,  vill.,  9.  D.  2. 

Pu-lung-chi  (Bulungir),  vill.,  40.  B.  4. 

Pujiya,  vill.,  9.  C.  3. 

Pukhto-aglizi,  loc.,  5.  A.  4. 

Punga,  loe.,  14.  A.  1. 

Pupeliak,  loc.,  22.  D.  3. 

Pusha,  vill.,  9.  B.  4. 

Pusha-jilga,  valley,  9.  B.  4. 

Pusha-yailak,  loc,  9.  B.  4. 

Puski,  oasis,  9.  B.  2. 

Puski  It.,  9.  B.  2. 

Puski-langar,  vill.,  9.  B.  2. 

Pussa,  vill.,  6.  C.  2. 

R. 

Eahlm-langar,  habit.,  5.  B.  1. 
Rahmanpur,  vill.,  14.  A.  2. 
Rahmanpur-ustang,  canal,  14.  A.  2. 
Ramzan-bagh,  vill.,  6.  C.  1. 
Rang  (of  Sarikol),  grazing  gr.,  3.  C.  2. 
Bang  (of  Ulugh-art),  loc,  2.  B.  2. 
Rang-jilga,  valley,  2.  C.  4. 
Kaskale,  cult.,  1.  D.  4. 
Baskam,  cultiv.,  9.  B.  3. 
Rasul-toghrak,  vill.,  5.  C.  3. 
Rawache  (of  Merket),  vill.,  5.  D.  3. 
Rawache  (of  Mesha),  vill.,  5.  C.  3. 
Rawak  (of  Chira),  ruin,  14.  B.  2. 
Rawak  (of  Khotan),  ruined  site,  14.  C.  1. 
Rawak  (of  Shahyar),  loc,  17.  C.  2. 
Rawak  Stupa,  ruin,  14.  A.  2. 
Richthofen  Range,  43.  B.  2. 
Rowush,  vill.,  6.  C.  2. 
Roza-bai-tumshuki,  loc,  13.  A.  1. 
Rusal-kum,  loc,  5.  B.  2. 
Rushan,  cultiv.,  14.  A.  4. 

S. 

Sach-kak,  loc,  5.  D.  2. 

Sadak-kol,  lagoon,  29.  A.  4;  30.  A.  1. 


Sadek-ashti-dong,  hill,  19.  A.  3. 
Sadik-kol,  lagoon,  30.  B.  2. 
Saduk-langar,  loc,  5.  B.  3. 
Snfsgos,  cultiv.,  3.  C.  1. 
Sagan-tung-bulak,  spring,  25.  C.  2. 
Saghiz-kan-art,  pass,  7.  B.  3. 
Saghiz-kan-art  (Kapchigai),  gorge,  7.  B.  3. 
Saghizlik-yailak,  loc,  14.  I).  2. 
Saglan-karez,  vill.,  28.  1").  3. 
Sai-arik  (of  Khotan),  vill.,  14.  A.  2. 
Sai-arik  (of  Karghalik),  vill.,  7.  1).  3. 
Sai-atla,  vill.,  14. 1).  3. 
Sai-bAgh  (of  Kashgar),  vill.,  2.  D.  2. 
Sai-bagh  (of  Keriya),  vill.,  14.  D.  3. 
Sai-bngh  (of  Khotan),  vill.,  9.  1).  2. 
Sai-bagh  (of  Moji),  vill.,  9.  B.  2. 
Sai-bagh  (of  Nuia),  loc,  14.  C.  4. 
Sai-bagh  R.,  14.  C.  4. 
Sai-bagh-langar,  habit.,  2.  D.  2. 
Sai-eheke,  loc,  25.  B.  2. 
Sai-karez,  vill.,  28.  D.  3. 
Sai-kichik,  vill.,  5.  C.  4. 
Sai-langar  (of  Pialma),  station,  9.  B.  2. 
Sai-langar  (of  Tmlaii),  station,  28.  C.  3. 
Sai-langar  (of  Yarkand),  habit.,  5.  B.  4. 
Sai-oghil,  loc,  14.  A.  1. 
Sai-tiigemen,  vill.,  21.  A.  1. 
Saide-kol-jilga,  vallev,  3.  0.  2. 
Saidulla-k'eivti,  vill.,  9.  A.  2. 
Saighan,  vill.,  5.  A.  2. 
Sai'lik,  vill.,  21.  D.  1. 
Sainak-oghjl,  loc,  9.  A.  3. 
Sainik,  loc,  21.  B.  2. 
Sairam,  vill.  tract,  17.  A.  1. 
Sairam-bazar,  town,  17.  A.  1. 
Sairani-bniak,  vill.,  7.  C.  2. 
Sairam-mazar,  shrine,  7.  B.  3. 
Sairam-kapehigai,  gorge,  7.  B.  3. 
Sakagha,  loc,  17.  B.  1. 
Sake  Joe,  14.  A.  3. 
Sake-jilga,  vallej',  14.  A.  3. 
Sakhta-ghol,  valley,  25.  C.  1. 
Saksak,\ill.,  7.  D.'  2. 
Salelc-jilga,  valley,  2.  C.  4. 
Salkaiiji,  cultiv.,  23.  C.  2. 
Saljelik-langar,  vill.,  5.  C.  3. 
Saljilik,  vili.,  14.  C.  2. 
Saman,  cultiv.,  2.  D.  3. 
Sampula-bazar,  town,  14.  A.  2. 
Samruk-jilga,  valley,  9.  A.  3. 
Samsak-darya,  river-bed,  17.  B.  3. 
San-chi-p'o,  vill.,  43.  B.  1. 
San-ehio-eh'uan-tzu,  loc,  38.  D.  4. 
San-hsi-ko-tzu,  loc,  31.  A.  1. 
San-hsi-lo,  loc,  29.  A.  1. 
San-ko-eh'iian,  station,  31.  B.  1, 
San-kung-p'o-ch'eng-tzu,  ruin,  38.  D.  4. 
San-pa,  vill.,  40.  A.  2. 
San-pu,  vill.,  4G.  B.  3. 
San-shan-k'ou,  habit.,  28.  B.  2. 
San-tao-kou,  vill.,  40.  B.  5. 
San-t'o-wan,  loc,  46.  B.  5. 
San-tun,  vill.,  42.  C.  4. 
Sandoklu-jilga,  valley,  9.  D.  3. 
Sanesh-dawan,  pass,  0.  C.  3. 
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Sang  (of  Kucha),  loc,  17.  C.  2. 

Sang  (of  Yfirkatul),  vill.,  5.  C.  4. 

Sang-eh'a-chuang-tzu,  vill.,  40.  A.  2. 

Sang-tam,  loc,  17.  C.  2. 

Sang-tarn-kol,  lake,  17.  C.  2. 

Sang-tu-viian,  loc,  .'58.  D.  3. 

Sangkhan-alain,  site,  17.  C.  1. 

Sanja,  cultiv.,  19.  A.  3. 

Sanja-sai,  valley,  19.  A.  3. 

Sanju,  oasis,  9.  B.  2. 

Saiiju  H.,  9.  B.  2. 

Sanju-bazar,  market- town,  9.  A.  2. 

Sanju-dawan,  pass,  9.  A.  3. 

San-pu,  see  Toghueha. 

Sanzeloi,  spring,  29.  B.  1. 

Sao-ta-pan,  loc,  46.  B.  4. 

Sapar-kaize,  loc,  25.  C.  3. 

Sar-bel  (of  Terek-dawan),  loc,  1.  D.  4. 

Sar-bel  (of  Uch-Turfan),  pass,  7.  B.  3. 

Sar-bel-dawan,  pass,  4.  A.  4. 

Sara-jilga,  valley,  3.  C.  2. 

Siira-yagash,  loc,  2.  C.  4. 

Sarai,  cultiv.,  19.  C.  3. 

Sarai-tam,  ruius,  17.  B.  1. 

Sarala,  habit.,  3.  C.  1. 

Sarat,  loc,  2.  B.  3. 

Sardak-dawau,  pass,  28.  C.  2. 

Sare-obo,  loc,  41.  C.  4. 

Sargalang,  pk.,  2.  C.  3. 

jSargan,  loc,  7.  A.  4. 

Sarguluk  (Kbk-sel)  Gl.,  2.  C.  3. 

Savigh,  vill.,  14.  B.  2. 

Sarlgh-arghi-jilga,  valley,  14.  C.  4. 

Sarlgh-art,  loc,  6.  D.  3. 

Sarlgh-art-dawan,  pass,  6.  D.  3. 

Sar!gh-ata-buzurg\tar,  shrine,  21.  A.  1. 

Sarigh-atam,  vill.,  2.  D.  2. 

Sarigh-bulak,  cultiv.,  19.  B.  3. 

Sarlgh-bulak-dong,  hill,  1 9.  B.  3. 

Sarigh-bulak-sai,  19.  A.  3. 

Sarlgh-buya  (of  Niya),  loc,  19.  B.  2. 

Sarlgh-buya  (of  Charehan  K.),  loc,  26.  A.  3. 

Sarigh-bu'va  (of  Maral-bfishi),  vill.,  5.  D.  2. 

Sarlgh-buya  (of  Tarlm  K..),  loc,  17.  D.  3. 

Sarlgh-buya-bashi,  vill.,  5.  D.  2. 

Sarigh-buya-tar-oghil,  loc,  19.  C.  1. 

Sarlgh-ghunaeh,  vill.,  8.  A.  1. 

Sarlgh-jilga  (of  Cliichiklik),  valley,  2.  D.  4. 

Sarigh-jilga  (of  Sarlkol ;  Chong-,  Kichik-), 

.valley,  3.  C.  2. 
Sangh-kir,  cultiv.,  9.  D.  4. 
Sarigh-kol,  marsh,  14.  C.  2. 
Sarlgh-oi  (of  Keriya),  vill.,  14.  D.  3. 
Sarlgh-oi  (of  Khotan),  vill.,  9.  D.  2. 
Sarigh-oilik,  loc,  19.  D.  3. 
Sarigh-su,  vill.,  7.  D.  2. 
Sarigh-su-jilga,  vallej',  14.  D.  4. 
Sarlgh-tash,  loc,  4.  A.  4. 
Sarigh-tash-jilga,  vallev,  3.  C.  2. 
.Sarigh-toghrak,  vill.,  1*7.  B.  1. 
Sarigh-tiiz-dawan,  pass,  9.  B.  3. 
Sarigh-ulang,  valley,  14.  A.  4. 
Sarlgh-iiriik,  cultiv.,  6.  D.  2. 
Saiigh-yez,  vill.,  9.  D.  2. 
Sarlgh-j'uz,  loc.,  6.  C.  3. 


Sai'Igh-viiz-jilga,  valley,  6.  U.  3. 

Sarik-bulak,  sjirin^,  7.  B.  3. 

Sarik-buve,  loc,  13.  0.4. 

Sarik-choka,  hill,  31.  A.  1. 

Sarik-koram,  loc,  15.  D.  I. 

Sarik-kuinush,  vill.,  14.  B.  3. 

Sarik-tiish  (of  L.  Kara-kul),  hill,  2.  C.  3. 

Sarik-tiish  (of  Muz-tagh-atii),  loc,  2.  B.  4. 

Sarik-tash  (of  Tagharma),  pass,  3.  B.  I . 

Sarik-tash-jilga,  valley,  3.  B.  2. 

Sarikiz-jilga,  valley,  2.  D.  4. 

Sarkaru,  loc,  44.  C.  4. 

Sarulung-jilga,  valley,  14.  C  4. 

Sarvai-bel,  jiass,  2.  D.  3. 

Saskan-mazar,  shrine,  6.  C.  1. 

Sasken,  vill.,  14.  B.  4. 

Sasik-dong,  loc,  14.  A.  2. 

Sasik-kol,  loc,  14.  D.  2. 

Sassik,  loc,  8.  C.  1. 

Sassik-boghra,  loc,  1.  C.  4. 

Sassik-bulak  (of  Artush),  loc,  2.  D.  1. 

Sassik-bulak  (of  Turf  an),  ruins,  2S.  C.  3. 

Sassik-chap,  valley,  15.  B.  1. 

Sassik-karchin-dawan,  pass,  1.  C.  4. 

Sassik-otlak,  loc,  1 3.  B.  3. 

Sassik-tika,  loc,  5.  A.  4. 

Sasuk-oghil,  loc,  14.  D.  1. 

Sat-kum,  vill.,  9.  D.  2. 

Saghan,  vill.,  9.  A.  1. 

Satip-aldi-ehakin,  loc,  21.  D.  1. 

Satma-aghzi-dawAn,  jjass,  9.  B.  3. 

Satma-langar,  habit.,  14.  B.  3. 

Sawu,  vill.,  9.  A.  2. 

Sayat-shahr,  site,  7.  B.  4. 

Sazan,  vill.,  6.  D.  2. 

Sedir,  vill.,  5.  A.  1. 

Seget-kol,  vill.,  5.  C.  3. 

Seghiz-buyan,  loc,  15.  B.  1. 

Seghiz-karez,  vill.,  28.  D.  3. 

Seghiz-kbl,  lake,  15.  D.  1. 

Seghizlik  (of  Bugur),  loc,  21.  B.  1. 

Seghizlik  (of  Faizabad),  vill.,  0.  A.  2. 

Seghizlik  (of  Tumshuk),  vill.,  8.  B.  1. 

Segiz-oghil,  loc,  14.  D.  1. 

Segizlik-oi,  vill.,  6.  D.  1. 

Segpache,  vill.,  7.  D.  2. 

Sekhan-tore,  loc,  45.  B.  1. 

Sekiz-otak,  vill.,  5.  C.  4. 

Seksan-bulak,  spring,  32.  A.  1. 

Seksan-tam,  site,  17.  C.  2. 

Selker-arik,  vill.,  12.  A.  3. 

Semlik,  loc,  17.  C.  3. 

Sengim,  vill.,  28.  D.  3. 

Sengim-aghiz,  vill.,  28.  C.  3. 

Sere,  loc,  45.  A.  3. 

Serke-chol,  loc,  21.  C.  2. 

Serzak,  loc,  44.  C.  4. 

Sesigh-chap,  vallej',  23.  C.  2. 

Sha-ching-tzu  (of  Hami),  well,  40.  C.  2. 

Sha-ching-tzu  (of  Kan-chou),  vill.,  46.  A.  2. 

Sha-ehou,  see  Tun-huang. 

Sha-chou-pao,  vill.,  41.  B.  1. 

Sha-ch'iian-tzu,  station,  38.  B.  1. 

Sha-ho  (of  Ch'ang-ma),  stream,  41.  B.  1. 

Sha-ho  (of  Kan-chou),  vill.,  46.  A.  2. 
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Sha-ho-p'u,  town,  46.  A.  2. 
Sha-ho-tun,  vill.,  46.  A.  2. 
Sha-hu-tzu,  loc,  31.  B.  1. 
Sha-hung,  vill.,  42.  C.  4. 
Sha-mi-kan-tzu,  loc,  21.  C.  1. 
Sha-chen,  vill.,  43.  C.  2. 
Sha-ta-ho,  river,  43.  D.  4. 
Shau-taug-ch'iao,  vill.,  46.  B.  3. 
Slia-wo,  cultiv.,  40.  B.  5. 
Shaftalluk,  habit.,  28.  B.  2. 
Shaftul-bazar,  5.  B.  2. 
Shaftulluk  (of  Gulakhma),  vill.,  14.  C.  2. 
Shaftulluk  (of  Yarkand),  vill.,  5.  C.  4. 
Shaghalitik,  loc,  3.  C.  2. 
Shagildik  Pass,  2.  D.  2. 
Sbah-kalandar-shahri,  site,  21.  D.  1. 
Shah-tochtaning-koli,  marsh,  26.  D.  2. 
Shahid-khwajam-mazar,  shrine,  8.  A.  1. 
Shahidlar  (of  Kucha),  vill.,  17.  A.  1. 
Shahidlar  (of  Khanak-atam),  vill.,  17.  C.  2. 
Shahidlar  (of  Yangi-hissar),  vill.,  5.  A.  2. 
Shahidulla-niazar,  shrine,  9.  A.  4. 
Shahniaz-iistang,  canal,  2.  D.  3. 
Shahr-bulung,  loc,  21.  D.  2. 
Shahtur,  vill.,  12.  C.  1. 
Shahyar,  town,  17.  B.  2. 
Shahyar  R.,  17.  B.  2. 
Shait-kak,  rock  cistern,  7.  B.  3. 
Shakan,  loc,  14.  D.  2. 
Shakh-baskan,  eultiv.,  9.  A.  3. 
Shahlik,  vill.,  9.  D.  2. 
Shakhlik-kol,  loc,  12.  D.  3. 
Shakhur,  vill.,  21.  D.  1. 
Shaku,  vill.,  8.  A.  1. 
Shakiin-yailak,  loc,  14.  D.  2. 
Shalan-tora,  loc,  44.  C.  4. 
Shaldran-bulak-jilga,  valley,  28.  D.  4. 
Shaldrang,  vill.,  17.  B.  1. 
Shalilrang-bulak,  spring,  29.  D.  1. 
Shalgan-dawan,  pass,  15.  C.  1. 
Shalgomi-jilga,  valley,  21.  D.  1. 
Sham-bulak,  loc,  12.  C.  3. 
Sham-padshah-mazar,  shrine,  5.  A.  2. 
Shamal  (of  Maral-bSshi),  vill.,  8.  A.  1. 
Shamal  (on  Yurung-kash  R.),  loc,  13.  A.  4. 
Shamal-bagh,  vill.,  17.  B.  1. 
Shamalda,  hill.,  2.  C.  4. 
Shamaldu,  loc,  1 .  C.  4. 
Shamallik-sai,  valley,  19.  B.  4. 
Shamshel-jilga,  valley,  9.  B.  4. 
Shan-bung,  well,  42.  C.  3. 
Shan-sha-ho,  vill.,  34.  C.  1. 
Shang-chia-ho,  vill.,  46.  C.  4. 
Shang-ch'iao-pao,  vill.,  41.  B.  1. 
Shang-chih-chin,  vill.,  41.  D.  1. 
Shang-ha-tzu,  loc,  43.  B.  2. 
Shang-yen-chia,  loc,  39.,  A.  1. 
Shanung-oghil,  loc,  1  4.  C.  2. 
Shapluk,  loc,  26.  D.  3. 
Sharakure,  loc,  45.  B.  2. 
Sharakure-sanje,  loc,  45.  B.  2. 
Shara-nazek,  loc,  44.  C.  4. 
Sharike,  vill.,  14.  D.  3. 
Sbarkaratma,  loc,  1 .  C.  4. 
Shator,  vill.,  31.  A.  3. 


Shegil-bulak,  spring,  28.  B.  4. 
Sheikh-Hussan-damdfir,  shrine,  17.  B.  1. 
Sheikhle,  vill.,  7.  C.  2. 
Shen-ling-tzu-ta-fin,  pass,  43.  D.  4. 
Sbengim,  vill.,  31.  A.  3. 
Sherbus,  habit.,  3.  D.  1. 
Sherzak,  hill,  29.  A.  2. 
Sherzak-ghol,  valley,  25.  D.  1. 
Sherzak-yailak,  loc,  29.  A.  2. 
Shidaga-toghrak,  vill.,  8.  A.  1. 
Shidighan-mazar,  shrine,  6.  C.  1. 
Shigebege,  vill.,  6.  0.  1. 
Shih-erh-t'un,  vill.,  40.  C.  5. 
Shih-ho,  cultiv.,  41.  D.  1. 
Shih-hui-yao,  vill.,  48.  B.  1. 
Shih-hui-yao-miao,  vill.,  43.  B.  1. 
Sliih-li-pao,  loc,  41.  D.  1. 
Shih-ma-ch'eng,  site,  40.  D.  5. 
Shih-ma-kou,  vill.,  43.  B.  1. 
Shih-pan-tun,  tower,  39.  D.  1. 
Shih-pan-tung,  ruined  site,  38.  B.  4. 
Shih-pao-ch'eng,  ruin,  41.  A.  1. 
Shih-ts'ao,  vill.,  38.  B.  4. 
Shih-tun,  vill.,  40.  C.  5. 
Shih-tung-tzu-k'ou,  loc,  31.  B.  1. 
Shih-wu-fou,  loc,  38.  B.  4. 
Shikarmat,  loc,  5.  B.  4. 
Shikarwai,  hill,  8.  A.  1. 
Shikar-waiuing-taghi,  hill,  8.  A.  1. 
Shikchin  (of  Baghrash-kol),  cultiv.,  25.  A.  1. 
Shikchin  (of  Kara-shahr),  cultiv.,  24.  A.  4. 
Shilan,  vill.,  28.  D.  3. 
Shilbili,  loc,  3.  C.  2. 
Shilwe,  loc,  2.  C.  2. 
Shirailik,  loc,  14.  D.  4. 
Shina,  vill.,  14.  A.  2. 

Shindi  (of  Kuruk-tfigh),  cultiv.,  25.  D.  2. 
Shindi  (of  Sarikol),  vill.,  3.  C.  1. 
Shindl-jilga,  valley,  3.  C.  1. 
Shindi-tagh,  hill,  25.  D.  2. 
Shinega,  vill.,  21.  D.  1. 
Shinga,  loc,  28.  D.  2. 
Shlpang,  loc,  28.  C.  3. 
Shipang-chaval,  loc,  19.  B.  1. 
Shiighe-chapgan,  loc,  30.  A.  1. 
Shitala  (of  Kucha),  vill.,  17.  C.  1. 
Shitala  (of  Yarkand),  vill.,  5.  C.  4. 
Shitala-mazar,  shrine,  9.  C.  2. 
Shitala-padshahim,  shrine,  19.  B.  2. 
Shitala-padshahim-mazar,  shrine,  14.  D.  2. 
Shivul  Jungle,  14.  C.  2. 
Shiwakte,  range,  2.  C.  4. 
Shiwakte-jilga,  valley,  2.  C.  3. 
Shfwul-langar,  station,  14.  C.  3. 
Shoehan,  cultiv.,  31.  B.  3. 
Shokhuluk,  vill.,  5.  C.  3. 
Shoma,  vill.,  9.  D.  2. 
Shona-nor,  lake  basin,  31.  A.  3. 
Shor  R.,  river-bed,  30.  B.  2. 
Shor-arik  (of  Karghalik),  vill.,  5.  C.  4;  6.  C.  1. 
Shor-bashlau,  see  Chuan-ch'iian-tzu. 
Shoi-bulak,  see  Chien-ch'iian-tzu. 
Shor-bulak  (of  Barknl),  spring,  34.  D.  2. 
Shor-bulak  (of  Kuruk-tagh),  spring,  32.  B.  1. 
Shor-bulak  (of  Singer),  spring,  28.  A.  4. 
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Shor-chakma,  lot.,  18.  B.  4. 
Shor-chike,  loc,  21.  A.  2. 
Shorchuk,  station,  25.  A.  1. 
Shor-kol  (of  Kucha),  vill.,  17.  B.  1. 
Shor-kol  (of  Lop),    lagoon,  30.  A.  2. 
Shor-kol  (of  Maral-bfishi),  marsh,  8.  A.  1. 
Shor-  kbl-oghi),  loc,  22.  D.  3. 
Shor-kudnk,  loc,  14.  0.  3. 
Shmluk,  loc,  25.  C.  3. 
Shoiluk-chap,  valley,  27.  A.  1. 
Slior-oilc,  eultiv.,  37.  B.  2. 
Sh.">r-tagh,  hill,  7.  B.  4. 
Shoi-yailak,  eultiv.,  17.  A.  1. 
Shr.r-Viir,  be.,  12.  C.  2. 
Shot-kiya,  loc,  9.  A.  2. 
Shot-Ustang,  canal,  6.  C.  1. 
Shota-bulak,  spring,  34.  A.  2. 
Sbbta-dawan,  pass,  37.  A.  3. 
Shota-kuduk,  station,  7.  D.  3. 
Shote,  loc,  12.  B.  4. 
Shu-hu,  valley,  39.  C.  1. 
Shu-tsuitzu,  vill.,  4b*.  B.  3. 
Shu-yu-t'ou,  loc,  38.  A.  4. 
Shuang-ch'eng-tzu,  vill.,  42.  D.  4. 
Shuang-ehing-tzu  (of  Chia-yii-kuan),  post, 

43.  A.I. 
Shuang-ehing-tzu  (of  Su-chou),  station, 

43.  C.  1. 
Shuang-ch'uan-tzu,  (of  Hua-hai-tzu),  eultiv., 

40.  D.  :,. 

Shuang-eh'uan-tzu  (of  Ming-shui),  well, 

40.  A.  1. 
Shuang-ch'uan-tzu,  pass,  37.  D.  4. 
Shuang-ko-ehing,  vill.,  42.  C.  4. 
Shuang-t'a-pao,  vill.,  40.  B.  3. 
Shuang-tun-tzu,  loc,  39.  A.  1. 
Shudan-langar,  station,  23.  A.  1. 
Shugum-bulak,  vill.,  37.  A.  3. 
Shui-ch'u-kou,  pass,  41.  C  1. 
Shui-hui-yao,  loc,  4(i.  C.  4. 
Shui-i,  eultiv.,  39.  A.  1. 
Shui-kuan-eha-tzu,  loc,  40.  A.  3. 
Sliui-tai-tzu,  vill.,  40.  B.  3. 
Shum-bghii,  eultiv.,  19.  A.  3. 
Shungula,  eultiv.,  14.  1).  4. 
Shunut,    vill.,  17.  C.  1. 
Shurge,  vill.,  31.  A.  3. 
Shush,  habit.,  3.  D.  1. 
Shush  Pass,  3.  C.  1. 
Shuslak.  loc,  2fi.  A.  3. 
Shusulak,  loc,  26.  C.  2. 
Sighiz-aghzi,  habit.,  a.  A.  4. 
Sil  Cil.,  14.  A.  4. 
Siligh-langar,  station,  9.  A.  1. 
Simsin,  ruined  site,  17.  C.  1. 
Singer,  eultiv.,  29.  B.  2. 
Sipa,  vill.,  9. 1).  2. 
Sipsia,  vill.,  9.  D.  2. 
Sirak,  eultiv  ,  9.  C.  3- 
Sirik-oichike,  loc,  21.  B.  2. 
Sirik-toghrak,  loc,  9.  D.  3. 
Sirik-tiiwe,  habit.,  6.  C.  2. 
Sirkip,  vill.,  ruin,  28.  D.  3. 
Sisaghlik-bazar,  vill.,  14.  D.  3- 
Siyak  (of  Besh-arik),  vill.,  6.;D.  1. 


Siyak  (of  Karghalik),  vill.,  fl.  C.  1. 

Siyawiishiin-mazar,  shrine,  14.  B.  2. 

Siyelik,  vill.,  14.  A   2. 

Siyet-ken,  loc,  23.  A.  3. 

Size,  vill.,  9.  D.  2. 

Siziitke,  loc,  19.  C.  1. 

Sizutke-kol,  lake,  19.  0.  2. 

So-ma-ying-tzu,  loc,  45.  A.  3. 

Sii-jigda,  eultiv.,  9.  A.  '■!. 

So-yang-ch'eng,  site,  40.  A.  5. 

Sogan-bulak,  spring,  17.  1).  1. 

Sogo-nor,  lake,  44.  0.  4. 

Sogut-jilga,  valley,  2.  U.  4. 

Sok-terek,  vill.,  14.  D.  4. 

Soka-bashi,  vill.,  2.  I).  2. 

Sokalik,  vill.,  9.  1).  2. 

Sokhato-kol,  loc,  45.  C.  1. 

Soki-chak,  eultiv.,  14.  A.  4. 

Soku-sai,  loc,  14.  A.  1. 

Solak-karaul,  station,  20.  A.  4. 

Soluk-arik,  vill.,  5.  C.  4. 

Sonigul,  loc  ,  9.  B.  4. 

Somiya,  vill.,  9.  D.  2. 

Sope-dong,  loc,  i'2.  D.  4. 

Sotke-mazar,  shrine,  7.  C.  2. 

Sou-san-wan,  loc,  43.  D.  2. 

Ssu-fen,  eultiv.,  42.  D.  4. 

Ssu-kung,  vill.,  38.  I).  3. 

Ssu-pa,  vill.,  4(i.  A.  2. 

Ssu-yu-kou,  vill.,  43.  B.  2. 

Starkhguz,  loc,  3.  C.  1. 

Su-askan,  loc,  22.  D.  3. 

Su-bashi  (of  Buluyuk),  vill.,  28.  C.  2. 

Su-bashi  (of  Kelpin),  spring,  7.  B.  3. 

Su-bashi  (of  Kucha),  ruined  site,  17.  B.  1. 

Su-bashi  (of  Muz-tagh-ata),  loc,  2.  B.  4. 

Su-bashi  (of  Polur),  loc,  15.  D.  1. 

Su-bashi  (of  Toksim),  vill.,  28.  D.  3. 

Su-bashi  (of  Turfan),  station,  28.  A.  3. 

Su-bashi-karaul,  post,  2.  C.  4. 

Su-bashi-karez,  vill.,  28.  C.  2. 

Su-ehi-ch'uan,  spring,  41.  A.  1. 

Su-ehia-sheng,  vill.,  46.  B.  2. 

Su-ehia-t'an,  vill.,  40.  B.  5. 

Su-chin-pao,  vill.,  43.  B.  1. 

Su-chou,  citv,  43.  B.  i. 

Su-lo-ho   R.",   35.  C.  4,  D.  4 ;  38.  B.  3,  D.  3  ; 

40.  A.  4,  B.  5  ;  41 .  B.  1,  C.  1,  2  ;  43.  A.  4. 
Su-mu-t'ou  R.,  30.  D.  1. 
Su-terek,  valley,  11.  B.  4. 
Su-yailagh,  loc,  14.  A.  4. 
Suess  Range,  41.  D.  4. 
Sugelek,  loc,  G.  1").  1. 
Suget  (of  Chizghan),  eultiv.,  19.  C.  3. 
Suget  (of  Kara-kash  valley),  loc,  9.  C.  3. 
Suget  (of  Kizil),  habit.,  5.  A.  4. 
Suget  (of  Vangi-hissar),  vill.,  5.  A.  3. 
Suget-aghzi,  loc,  9.  A.  3. 
Suget-arik,  vill.,  12.  A.  2. 
Suget-bulak  (of  Korla),  spring,  25.  C.  2. 
Suge't-bulak    (of   Kuruk-tagh),    spring, 

25.  A.  1. 
Suget-bulak  (of  Turug-art),  eultiv.,  2.  D.  1. 
Suget-bulak-langar,  station,  5.  A.  3. 
Suget-karaul,  fort,  9.  A.  4. 
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Suget-kiizlek,  vill.,  17.  A.  ]. 

Snget-sni,  valley,  19.  C.  8. 

Suget-tartagha,  loc,  -.  P.  4. 

Sugetlik,  vill.,  7.  B.  2. 

Sugetlik-mazar,  shrine,  7.  C.  2. 

Sughak-shiiri,  loc,  2.  A.  2. 

Sughluk,  vill.,  5.  A.  2. 

Sughun-aghzi,  cultiv.,  5.  B.  ]. 

Suglmn-dawan,  pass,  4.  B.  4. 

Sughun-karaiil,  post,  5.  B.  1. 

Suiehke-langar,  loc.,  9.  B.  2. 

Snkam,  cultiv.,  I).  C.  2. 

Snkma-iighil,  loc,  13.  D.  4. 

Snkulak.'vili.,  28.  D.  3. 

Snla,  vill.,  U.  A.  2. 

Snlf.gh,  vill.,  6.  C.  2. 

Sulaghiz-bashi,  cultiv.,  9.  A.  2. 

Stilaghiz-langar,  vill.,  9.  A.  2. 

Siilke,  loc,  14.  D.  3. 

Sulla,  vill.,  14.  C.  4. 

Sulr-gh,  vill.,  2.  D.  2. 

Sultan -Alpezarnan-mazar,  shrine,  19.  B.  3. 

Sultan-arik  (also  Yangi-Sultan-arik),  vill., 

f>.  0.  4. 
Sultan-Gulpariz-atam-niazar,  shrine,  14.  B.  3. 
Su  Itan-Kara-sakal-aram,  hill.,  S.  B.  1. 
Siiltfm-ivarniish-ata-mazur,  shrine,  7.C.  1. 
Sultan-Kokniat-atam,  shrine,  17.  B.  2. 
SultAii-Kokta-mazar,  shrine,  21.  C.  1. 
Sultan-maz.ir,  shrine,  14.  D.  4. 
Sultan-Rabbul-ata-mazar,  shrine,  21.  D.  2. 
Sult/m-Sabzposb-mazar,  shrine,  3.  D.  1. 
Suitan-Saiyid-ata,  shrine  and  site,  17.  B.  2. 
Sultan-Waiskaram-mazar,  shrine,  14.  A.  2. 
Sultanim-mazar,  shrine,  5.  B.  2. 
Sultanlik-arik,  vill.,  5.  B.  2. 
Snlugh-ebap,  valley,  19.  C.  3. 
Sulugh-chap-oghil,  loc,  23.  C.  2. 
Suluk-kul-dawan,  pass,  5.  A.  4. 
SiimkAgho  (T'o-pu),  34.  C.  3. 
Sumuk,  loc,  28.  C.  4. 
Stimuk-akin,  loc,  28.  C.  4. 
Sun-nai-pao,  vill.,  46.  A.  2. 
Sung-chia-yin,  vill.,  16.  C.  3. 
Sungak-dawan,  pass,  1.  C.  4. 
Sungnlaeh,  vill.,  5.  B.  2. 
Siipa-sn,  vill.,  28.  D.  3. 
Siipe-tasb,  loc,  14.  1).  I. 
Supuji-mazar,  loc,  14.  C.  2. 
Sure,  loc,  45.  0.  1 . 
Snrgliak,  mining-  vill.,  19.  B.  3. 
Surghak-oghil     (of    Dalai-kurghiiiO,    loc, 

23.  C.  2. 
Surghak-oghil  (of  Kok-yar),  vill.,  6.  C.  2. 
Suruliik,  loc,  14.  B.  4. 
Suslun-tora,  loc.,  45.  B.  2. 
Suwagh-jilga,  valley,  14.  B.  3. 
Suwuchuk,  vill.,  31.  A.  3. 
Suva-mazar,  shrine,  14.  A.  2. 
Suvuk-jigda,  loc,  1.  C  4. 
Su"zuk,'loc,  17.  D.  1. 
Suzundelik,  loc,  13.  B.  3. 


T. 


Ta-ch'iian  (of  An-hsi),  station,  38.  C.  2. 

Ta-ch'iian  (of  Guchcii),  vill.,  28,  C.  1. 

Ta-ch'iian  (of  Khara-nor),  spring,  38.  A.  4. 

Ta-ch'iian  (of  Tun-lmang),  spring,  39.  B.  1. 

Ta-dong,  loc,  17.  A.  1. 

Ta-fo-ssu,  temple,  46.  C.  3. 

Ta-han-ehuang,  vill.,  41.  D.  1. 

T'a-hao-ehia,  vill.,  40.  B.  3. 

Ta-hei-kou,  loc,  41.  A.  1. 

Ta-ho-pa,  loc,  46    D.  4. 

Ta-hsi-k'on,  loc,  34.  1).  2. 

Ta-hsi-to,  valley,  25.  B.  2. 

Ta-huang-shan,  vill.,  46.  C.  4. 

Ta-hung-shan,  hill,  34.  A.  1. 

Ta-ku-yuan,  vill.,  40.  C.  5. 

Ta-kung-ch'a-ta-fan,  pass,  41.  A.  2. 

Ta-kungurche,  hill,  47.  B.  3. 

Ta-lang-ho,  river,  43.  D.  4. 

Ta-!ao-pa,  *<-e  Ohong-kol. 

Ta-lo-pa-k'on-tzu,  loc,  4G.  A.  3. 

Ta-lu-lo,  vill.,  42.  C.  4. 

Ta-ma-ho,  river,  46.  A.  4. 

Ta-ma-ying,  vill.,  -16.  C.  4. 

Ta-man-eh'ii,  vill.,  46.  A.  3. 

Ta-man-hsing,  vill.,  16.  B.  3. 

Ta-ming-chuang-tzu,  vill.,  46.  B.  4. 

Ta-pen-kou,  gold-pits,  43.  B.  3. 

T'a-p'o-ch'eng,  vill.,  43.  D.  1. 

Ta-p'o-tzu,  loc,  39.  A.  1. 

Ta-shan-kou,  loc,  45.  A.  4. 

Ta-shih-miao,  temple,  43.  C.  1. 

T'a-sluh,  vill.,  40.  A.  5. 

T'a-shih  R.,  38. 1").  4 ;  40.  A.  5. 

Ta-shih-t'o,  vill.,  31.  C.  1. 

Ta-ssu,  monastery,  46.  A.  4. 

Ta-tun,  tower,  28.  B.  3. 

Ta-t'ung  R.,  43.  C.  4. 

Ta-tung-miao,  temple,  46.  C.  3. 

Ta-tzu-kou,  vill.,  43.  B.  1. 

Ta-tzu-wan,  cultiv.,  43.  D.  1. 

Ta-ving-p'an,  fort,  43.  B.  1. 

Tabab-khana,  loc,  14.  D.  2. 

Tngh-arik  (of  Kueha.,  loc,  17.  B.  1. 

Tagh-arik  'of  Yulduz-Bagh),  canal,  17.  B.  I. 

Taghache,  vill.,  5.  B.  -'■■ 

Taghak,  vill.,  7.  D.  2. 

Tagiiarche  (of  Kara-shahr),  vill.,  24.  B.  4. 

Tagharehe  (of  Karghalik),  vill.,  6.  C.  1. 

Tagharcheiof  Yarkand),  market  vill.,  5.  C.  3. 

Taghash-jilga,  valley,  3.  C.  2. 

Taghlak-gumbaz,  loc,  3.  C.  1. 

Tai-fang,  loc,  43.  D.  2. 

T'ai-tzu-shan,  vill.,  43.  D.  2. 

Tailak,  loc,  9.  A.  3. 

Tailik-tutkan,  well,  23.  B.  1. 

Tais-kol,  marsh,  25.  B.  3. 

Taitak,  vill.,  9.  D.  2. 

Taitak-langar,  vill.,  9.  D.  2. 

Taiti  (of  Karghalik),  vill.,  6.  C.  1. 

Taiti  (of  Ushak-bashi),  vill.,  6.  C.  2. 

Taitma-kol,  lagoon,  30.  A.  2. 

Takagh-bghil,  loc,  14.  D.  1. 

Takatuko,  vill.,  5.  C.  4. 
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Takcsakrik  karaul,  post,  5.  A.   I. 
Takhta,  vill.,  12.  C.  I. 
Takhta-koghiishiin,  hill,  19.  D.  3. 
Takhta-pore  (of  Charclian),  lor-.,  22.  1).  :i. 
Takhta-pere    (of    Inmm-.lafar-Sadikj,    loc. 

I!>.  B.  I. 
Takhla-prro-iighil,  loc,  lit.  I).  1. 
Takhtayun,  vill.,  5.  A.  I. 
Takhtu'wi-ii-lann'ar,  station,  i).  C.  2. 
Takinak,  vill.,  17.  C.  I. 
Takut,  vill.,  2.  0.  1. 
Tal-kdl,  i-tvcr-l>e<l,  30.  B.  2. 
Tal-terek,  vill.,  17.  B.  2. 
Tala-lmlak,  loc,  34.  11.  ■>. 
Tala-kik,  loc,  30.  A.  2. 
Talfi-shfir,  loo.,  8.  A.   I. 
Talai-k.iduk,  loc,  2(i.  D.  3. 
Talak,  eultiv.,  !).  A.  2. 
Talak-kofan,  vill.,  17.  B.  2. 
Talbuva,  vill.,  5.  B.  2. 
Talilekul-jilga,  vallev,  3.  0.  1. 
Talib-Haji's  farm,  habit.,  8.  A.  1. 
Talkanlik,  vill.,  19.  B.  3. 
Tsilkanlik-sai,  vallev,  19.   B.  3. 
Talkarlaqh-sai,  valiev,  23.  B.  3. 
Talhik-sai,  loc.   14  A.  1. 
Tallik  (of  Bail,  loc,  12.  I).  2. 
Tallik   (of  Cliiia   K,),  vill.,   14.  B.  4. 
Tallik   (of  Kenya),  loc,  11.  C.  3. 
Tallik-ehdl,  la-oon,  17.  A.  3. 
Tallik- mazar,  shrine,  14.  C.  2. 
Tallik-tokai,  lor-.,  tZ.  U.  4. 
Talo-darva,  river-bed,  12.  D.  2. 
Tam-bulling,  loc,  21.  D.  2. 
Tam-kara-jilga,  valley,  2.  D.  4. 
Tam-karaul,  cnltiv.,  0.  A.  3. 
Tam-kurghan,  loc,  2.  D.  4. 
Tam-dghil  (of  Chira  K..),  loc,  14.  A.  4. 
Tain-dghil  lof  Khotan),  vill.,  14.  A.  2. 
Tam-dghil  (of  Nissa),  lor-.,  9.  0.  4. 
Tam-oi,  loc,  25.  C.  3. 
Taniachan-sai,  hill,  f>.  C.  2. 
Tanu-he,  int.,  7.  C.  3. 
Tamgha-rash,  loc,  1 1.  A.  4. 
Tamir,  vill.,  ■>.  A.  3. 
Tamlak,  vill.,  9.  T>.  2. 
Tang-,  loc,  7.  C.  3. 
Tang-lio,  river.,  38.  B.  4. 
Tang-yagaeh-karaul,  post,  7.  C.  2. 
Tangitar,  gorge,  2.  I).  4. 
Tangitar-jilga,  valley,  2.  D.  4. 
Tangitar-karaul,  post,  5.  A.  1. 
Tangle-chapti,  habit.,  5.  D.  1 . 
Tangning-jojye,  temple,  5.  D.  2. 
Tanik-su,  stream,  2.  A.  1. 
T'ao-lo-ho,  loc,  43.  A.  1. 
Taosai,  loc,  44.  D.  4. 
Tar-aghiz,  loc,  26.  C.  3. 
Tar-aghzi  (of  Charchan),  loc,  23.  C.  1. 
Tar-aghzi  (of  Pishkia),  loc,  19.  A.  3. 
Tar-bashi,  loc,  2.  D.  4. 
Tar-chap,  valley,  23.  C.  2. 
Tar-kdl,  vallev,  15.  C.  1. 
Tar-kudu k,  well,  14.  A.  2. 
Tar-yulghuu,  loc,  19.  B.  2. 


Tara-tokai,  loc,  14.  A.  I. 

Tarak-dghil,  loc,  9.  A.  2. 

Taralingin-diiriil  jin,  ruin,  45.  A.  3. 

Taranehi,  vill.,  34.  B.  2. 

Tarbogaz  (of  Khotan),  loc,  9.  D.  2. 

Tarbogaz  (below  San  ju-dawan),  loc,  9.  A.  8. 

Tarbogaz  (below  Kilian-dawan),  loc,  9.  A  3. 

Tarbogaz-langar  (of  Ohakar),  vill.,  14.  B.  8. 

Tarbogaz-dghil,  loc,  19.  B.  3. 

Targhalak,  habit.,  4.  A.  4. 

Tari-art,  loc,  2.  D.  4. 

Tari-art-dawan,  [iass,  2.  D.  4. 

Tarim,  vill.  tract,  5.  B.  2. 

Tarim  R.,  12.  B.  3,  D.  3;  17.  A.  2;  25.  D.  4. 

29.  A.  4;  30.  A.  1,  2,  B.  1. 
Tarim-azne-bazar,  vill.,  5.  C.  2. 
Tarim-bulak,  eultiv.,  24.  D.  4. 
Tarim-kishlak,  habit.,  i4.  A.  3. 
Tarishilagh-bghil,  loc,  6.  C.  2. 
Tiirlak  (of  Ak-su),  vill.,  12.  A.  1. 
Tarlak  (of  Bugur),  vill.,  21.  A.  1. 
Tarlak-akin,  loc,  12.  A.  1. 
Tarlak-sai,  loc,  12.  A.  1. 
Tarlung-jilga,  valley,  fi.  D.  3. 
Tarning-bashi,  post,  2.  C.  3. 
Tarning-bnlaki,  spring,  19.  B.  2. 
Tartur,  vill.,  5.  A.  2. 
Tash-arik  (of  Bugur),  vill.,  17.  I).  1. 
Tash-arik  (of  Kucha),  vill.,  17.  B.  1. 
Tash-bulak  (of  Hami),  vill.,  fort,  37.  A.  3. 
Tash-bulak  (of  Molcha),  eultiv.,  23.  A.  3. 
Tash-dawan,  pass,  33.  C.  2. 
Tash-jilga,  valley,  9.  B.  4. 
Tash-kiser,  coal-pits,  34.  B.  2. 
Tnsh-kbl,  loc,  33.  C.  2. 
Tash-kdl-dawan,  pass,  26.  D.  4. 
Tash-kbiman-chap,  valley,  23.  B.  2. 
Tash-kurglian,  vill.  and  fort,  3.  C.  1. 
Tash-kurghan  (or  Almaligh)  B.,  3.  D.  1. 
Tash-malik,  vill.,  2.  D.  2. 
Tash-rnazar,  loc,  2.  D.  4. 
Tash-puchuk,  habit.,  6.  C.  2. 
Tash-pushka,  vill.,  2.  D.  1. 
Tash-sai,  valley,  26.  B.  4. 
Tashkalik-ehap,  loc,  14.  C.  4. 
Tashkan,  loc,  47.  A.  2. 
Tashlik-buvan,  loc,  14.  A.  3. 
Tashlik-chap,  valley,  23.  B.  2. 
Tashte-dghil,  loc,  9.  C.  3. 
Tashwa-jilga,  valley,  9.  D.  4. 
Tashwan-gol,  loc,  44.  C.  4. 
Taskama,  vill.,  5.  0.  4. 
Taskan-cliap,  valley,  15.  B.  1. 
Tasmaehe,  site,  9.  D.  2. 
Tasma-kushuk,  vill.,  14.  B.  4. 
Tasma-tuye,  loc,  2.  C.  4. 
Taster-dawan,  pass,  1.  C.  4. 
Tata,  vill.,  5.  C.  4. 
Tatari-zemin,  site,  5.  D.  3. 
Tati-bagh,  vill.,  5.  A.  3. 
Tatir,  loc,  4.  D.  4. 
Tatir-kotan,  loc,  17.  A.  3. 
Tatir-moma,  vill.,  12.  A.  3. 
Tatlan-su,  valley,  23.  D.  2. 
Tatligh,  eultiv.,  6.  C.  2. 


190 


INDEX  OF  LOCAL  NAMES 


Tatlik-bulak,  spring-,  29.  A.  2. 

Tatlik-bulak  R.,  26.  D.  2,  3  ;  SO.  A.  2. 

TatHk-maziir,  shrine,  30.  A.  2. 

Tatlik-su,  stream,  26.  A.  4;  27.  A.  1. 

Tatran  (of  Charchan),  vill.,  22.  1>.  4. 

Tatran  (of  Charkhlik),  vill.,  26.  0.2;  30.A.2. 

Tatran  R.,  river-bed,  30.  A.  3. 

Tatiir,  loc,  8.  A.  1. 

Tatiiye-kol,  lagoon,  30.  A.  1. 

Tauruk,  loc,  17.  C.  2. 

Taiishkan  R.,  4.  D.  3. 

Tawakak-kir,  hill.,  9.  C.  3. 

Tawakil,  loc,  14.  A.  2. 

Tawakkel,  vill.  tract,  14.  A.  1. 

Tawakkel  (or  Chong)-iistang,  canal,  14.A.1. 

Tawilgha  (of  Kara-muran  It.),  loc,  23.  B.  1. 

Tawilgha  (of  Kara-shahr),  vill.,  24.  B.  4. 

Tawuu-tora,  loc,  45.  C.  1. 

Taviu,  vill.,  7.  C.  2. 

Taz-bulak,  spring,  31.  B.  2. 

Taz-laugar,  habit.,  12.  A.  2. 

Taze,  vill.,  3] .  A.  3. 

Tnzganehiik,  ruin,  34.  B.  3. 

Tazghun,  vill.  tract,  5.  A.  2. 

Tazkellik,  vill.,  7.  C.  2. 

Tazkeu,  vill.,  21.  D.  1. 

Tazlik,  vill.,  5.  A.  2. 

Tazlik-kir,  hill,  14.  D.  4. 

Te-shui-ai-tzu,  loc,  31.  L>.  1. 

Tejan  (of  Artush),  vill.,  5.  A.  1. 

Tejau  iof  Kalta-yailak),  vill.,  5.  B.  1. 

Tejik-sai,  valley,  14. 1).  3. 

Tek-dawau,  ])ass,  37.  A.  o. 

Teka-sikrik,  loc,  2.  D.  4. 

Tekijon-ughil,  loc,  14.  D.  4. 

Teklek,  vill.,  (J.  D.  2. 

Telwiehuk  K.,  2.  D.  2. 

Telwichuk-jilga,  valley,  11.  D.  4;  12.  D.  1. 

Teman-togai,  loc,  25.  O.  2. 

Tempe-hala),  cultiv.,  20.  D.  4. 

Teng-ehia-waii,  vill.,  4$.  D.  2. 

Teiigri-khan,  peak,  11.  A.  4. 

Teraug-darya,  river,  12.  A.  1. 

Terek  (of  Kucha),  vill.,  17.  B.  2. 

Terek  (of  Tcrek-dawAn),  vallev,  1.  D.  4. 

Terek-abad,  enlliv.,  7.  B.  3. 

Terek-aghzi,  loc,  U.  0.  4. 

Terek-bagh,  vill.,  7.  C.  2. 

Terek-chaka,  vill.,  9.  A.  2. 

Terekchik,  vill.,  5.  A.  3. 

Terek-aawiin,  pass,  1.  D.  4. 

Terek-ghol,  valley,  11.  C.  4;  12.  C.  1. 

Terek-kiehik-jilga,  valley,  2.  D.  3. 

TereK-kuduk,  well,  14.  A.  2. 

Terek-langar,  vill.,  5.  C.  3. 

Tereghlik-jilga,  valley,  5,  A.  3. 

Teret-langar,  station,  19.  B.  I. 

Tergem-bulak  (11.,  2.  C.  4. 

Tersiize,  loc,  2.  D.  4. 

Tertiining-knmi,  loc,  9.  D.  2. 

Teshiik-dawau,  pass,  37.  A.  3. 

Tetemisht,  loc,  5.  B.  3. 

Tetii-kol,  loc,  14.  D.  1. 

Tezak-knghe,  vill.  tract,  17.  A.  1. 

Tezak-kaghe  (Ming-oi),  ruins,  17.  A.  1. 


Ti-tfigh,  hill,  16.  C.  4. 
Ti-wan,  vill.,  43.  A.  1. 
T'ien-shan  Range,  11.  A.  4. 
Tian-shan  Range,  see  T'ien-shan. 
Tiao-slmi-kou,  loc,  39.  D.  1. 
Tien-chia-cb'eng-tzu,  vill.,  4G.  B.  3. 
T'ien-chiang-tzu,  vill.,  42.  D.  4. 
Tien-shui-ching-tzu,  station,  38.  C.  4. 
T'ien-ta,  loc,  43.  D.  4. 
T'ien-t'ung-ho,  river,  40.  B.  5. 
T'ien-tsiiiig-ta-wan,  ruin,  45.  A.  3. 
Tigarik,  loc,  4.  D.  3. 
Tigarnian-su    (of   Saiikoll,    loc.    and  pass, 

3.  B.  2. 
Tigarman-su  R.  (of  Muz-tagh-ata),  2.  C.  4. 
Tigarman-su-jilga,  valley,  2.  D.  3. 
Tigen  (of  Ighiz-jarl,  vill  ,  5.  A.  3. 
Tigen  (of  Kucha),  vill.,  17.  B.  1. 
Tigharmate,  habit.,  4.  A.  4. 
Tigin,  vill.,  5.  B.  2. 
Tik-tash,  loc,  5.  B.  4. 
Tikan-koruk,  habit.,  12.  B.  1. 
Tikan-yvirt,  loc,  3.  D.  1. 
Tikelik-tagh,  mt.,  14.  A.  4. 
Tikellik-dong,  hill,  14.  D.  4. 
Tiken-kuduk,  vill.,  21.  A.  1. 
Tikenlik,  oasis,  25.  C.  3. 
Tikmek,  vill.,  1(5.  B.  4. 
Tikmek-dawan,  jmss,  10.  B.  4. 
Tim  (of  Kalta-yailak),  ruin,  5.  B.  1. 
Tim  (of  Karghalik),  ruin,  6.  D.  1. 
Tim  (of  Korla),  ruin  and  habit.,  21.  D.  1. 
Tim  (of  Kucha),  ruin,  17.  C.  2. 
Tim  (of  l'uski),  ruin,  9.  B.  2. 
Tim  (of  Tatran),  ruin,  22.  D.  3. 
Tim-mahalla,  vill.,  17.  C.  2. 
Ting-chia-pa,  vill.,  13.  A.  1. 
Tiiig-liang-p'u,  vill.,  43.  D.  2. 
Ting-tung,  loc,  42.  C.  4. 
Tiraklik,  vill.,  17.  B.  i. 
Tiraklik-jilga,  valley,  14.  D.  4. 
Tire-kurghan,  loc,  14.  D.  1. 
Tirkis-jilga,  valley,  5.  A.  4. 
Titer,  vill.,  5.  A.  1. 
Titrar,  vill.,  12.  D.  1. 
Tiz-tiigli,  hill,  14.  A.  4. 
Tiznaf  K,,  5.C.  4,  D.  3. 
Tiznaf-kurghan,  vill.,  3.  C.  1. 
T'o-lai-shan  Range,  43.  D.  4. 
To-pu  (Sumkagho),  vill.,  34.  C.  3. 
T'o-tu-kou,  vill.,  37.  A.  3. 
Tobrache,  vill.,  21.  D.  1. 
Tobruehe,  vill.,  12.  A.  3. 
Toehije,  loc,  3.  1).  1. 
Tofruk,  vill.,  12.  A.  3. 
Togade-mahalla,  vill.,  28.  C.  3. 
Toghache,  vill.,  12.  D.  1. 
Toghaehe-iistang,  canal,  17.  B.  1. 
Toghat-langar,  habit.,  19.  B.  3. 
Toghan-su,  vill.,  28.  D.  3. 
Toghlan-shahr,  vill.,  3.  C.  1. 
Toghlu,  vill.,  21.  A.  1. 
Toghra,  loc,  8.  C.  1. 
Toghra-dong,  loc,  12.  C.  1. 
Toghra-kiilang,  vill.,  23.  B.  3. 
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Toghra-sii  (of  Niya),  loc,  li).  B.  2. 
Toghra-sii  (of   Shahidullali),   river,  (1.  D.  3 ; 

•J.  A.  3. 
Toghraghaz,  lop.,  '!■]..  (,',  :j. 
Toghraghe  (of  Ak-sn),  vill.,  7.  D.  2. 
Toghraghe  (of  Mf'sha),  vill.,  5.  C.  3. 
Toghraghe  (of  Yarkand),  market  vill.,  5.  C.  3. 
Toghrak  (of  Kenya),  vill.,  14.  1).  3. 
Toglirak  (of  Tarimi,  vill.,  .').  B.  2. 
Toghrak-akin,  ruins,  17.  A.  1. 
Toghrak-alii,  vill.,  14.  B.  3. 
Toghrak-biishi,  loc,  21.  D.  2. 
Toghrak-bulak  (of  Ak-su),  spring,  7.  C.  3. 
Toglirak-bulak  (of  Korla),  spring,  21.  D.  1. 
Toghrak-bulak  (of    Kuruk-tagh),   spring, 

25.  A.  1 

Toghrak-bulak  (of  Singer),  spring,  29.  A.  2. 
Toghrak-bulak  (of  Su-lo-ho),  loc.,  3j.  C.  I. 
Toglirak-bulak  (of  Yai-diibe),  spring,  4.  (J.  1. 
Toghrak-cliap  (of  Cliarklilik),    two  valleys, 

26.  D.  3. 

Toghrak-cliap  (of  Kapa),  valley,  23.  15.  2. 
Toghrak-cliap  (of  Khadalik),  valley,  20.  A.  4  ; 

27.  A.  1. 

Toghrak-cliap  (of  Miran),  river-bed,  30.A.B.2. 
Toghrak-ehap    (of    Vush-sliulirii,    valley, 

2G.  C.  4. 
Toglirak-dong,  station,  17.  B.  1. 
Toghrak-ilek,"  loc.,  29.  A.  4. 
Toghrak-kiehik,  loc.,  25.  A.  1. 
Toghrak-kupriik-langar,  station,  6.  D.  2. 
Toglnak-langai',  station,  14.  D.  3. 
Toghrak-nialialla,  habit.,  7.  C.  3. 
Toghrak-inaziir,  vill.,  5.  C.  4. 
Toghrak-oghil  (of  Charehan),  loc,  22.  D.  4. 
Toghrak-oghil  (of  Hanguya),  loc,  14.  A.  2. 
Toghrak-iighil  (of  Charehan  R.),  loc,  26. B. 3. 
Toghraklik  (of  Charehan),  vill.,  22.  D.  4. 
Toghraklik  (of  Charkhlik),  cultiv.,  30.  A.  2. 
Toghraklik  (of  Ighiz-yar),  habit.,  5.  A.  3. 
Toghraklik  (of  Posgam),  vill.,  5.  C.  4. 
Toghraklik  (of  Tatran),  loc,  22.  D.  4. 
Toghra-kum-oghil,  loc,  22.  D.  4. 
Toghucha  (Sau-pu),  vill.,  34.  B.  2. 
Toguchak-langar,  habit.,  5.  C  4. 
Togliuzluk,  vill.,  9.  1).  2. 
Togriik-tsagan,  loc,  45.  B.  2. 
Togujai,  site,  9.  A.  2. 
Toilagh-tash,  loc,  (i.  C.  2. 
Toile-bnhmg,  loc,  2.  D.  4. 
Tok-terek  Pass,  2.  B.  4. 
Tokai  (of  Kashgar),  vill.,  5.  A.  2. 
Tokai  (of  Opalf,  cultiv.,  2.  C.  2. 
Tokai  (of  Yangi-hissar),  vill.,  5.  A.  3. 
Tokai-bash,  cultiv.,  2.  C.  2. 
Tokai-bashi,  loc,  5.  A.  4. 
Tokazak  Gl.,  14.  A.  4. 
Toke-sakrik,  loc,  3.  C.  2. 
Tokhal,  vill.,  17.  B.  1. 
Tokhala,  vill.,  9.  D.  2. 
Tokhonai,  vill.,  17.  C.  1. 
Tokhta-Akhun-ku-atkan-kiil, lagoon,  30.  C.  1. 
Tokhta-Muhammad-toghrak,  loc,  21.  D.  2. 
Tokhta-oila-mazar,  shrine,  7.  D.  1, 
Tokhtak,  loc,  23.  A.  1. 


Tokhtak-iighil,  loc,  18.  A.  4. 

Tokhtake,  vill.,  5.  B.  2. 

Tokochai,  vill.,  17.  B.  1. 

Toksowa-agh/.i,  loc,  2.  A.  2. 

Toks,.,  vill.,  17.  B.  1. 

Toksun  (of  Tnrfan),  vill.,  fort,  28.  A.  3. 

Toksun  (of  I'Hi-TurfaiO.vill.,  7.  C.  2. 

Tokuni,  iiabit,  30.  A.  1. 

Tokum-yik,  vill.,  5.  C.  1. 

Tokuz-ak,  canton.,  2.  D.  2. 

Tokuz-ak-bazar,  vill.  (two  places),  2.  P.  2. 

Toknz-kak,  loc,  7.  B.  3. 

Toknz-kala,  vill.,  14.  A.  2. 

Tokuz-kol,  loc,  19.  D.  1. 

Tokiiz-kdI-oghil,  loc,  19.  D.  1. 

Tokuz-iighil,  vill.,  31.  A.  3. 

Tokuz-sarai,  ruins,  8.  B.  1. 

Tokuz-satina,  loc,  13.  A.  4. 

Tokiiz-tuma,  market  town,  17.  B.  1. 

Tolan-glmja,  loc,  19.  D.  3. 

Toldama,  ioc,  13.  D.  4. 

Tolghanchi,  habit.,  9.  C.  3. 

Tollik-jilga,  valley,  9.  A.  3. 

Tolo-bai,  loc,  2.  A.  1. 

Toman,  vill.,  5.  B.  2. 

Toman-aghzi,  loc,  9.  C.  3. 

Toman-jilga,  valley,  9.  C.  3. 

Tong-bash-oghil,  habit.,  9.  C.  3. 

Tong-tash,  vill.,  6.  C.  1. 

Tongluk,  vill.,  5.  A.  2. 

Tonguz-aghzi,  mt.  (and  valley),  5.  C.  1. 

Tonguz-bash,  site,  17.  A.  2. 

Tonguz-baste,  loc,  18.  A.  4. 

Tonguz-borun,  hill,  7.  B.  3. 

Tonguz-uriik,  vill.,  6.  C.  2. 

Tonguzluk  (of  Khotan  R.),  loc,  13.  B.  3. 

Tongnzluk  (of  Yarkandj,  vill.,  5.  C.  4. 

Tonguzlnk-iighil,  loc,  13.  B.  3. 

Top-ala,  loci' 21.1).  1. 

Top-bAgh,  vill.,  0.  C.  1. 

Top-kalchin,  loc,  12.  B.  -1. 

Topa  (of  Chira),  vill.,  14.  B.  2. 

Topa  (of  Pusha),  loc,  9.  C.  4. 

Topa-dawan  (of  Ak-su),  pass,  12.  B.  1. 

Tdpa-dawan  (of  Kok-yar),  pass,  6.  C.  2. 

Topa-dawan  (of  Sanju),  pass,  9.  A.  3. 

Topa-dawan  (of  Ushak-bashi),  pass,  6.  C.  3. 

Topa-dawan  (of  Yarkand),  pass,  5.  B.  4. 

Topa-dong,  ruin,  24.  D.  4. 

Topa-khana,  vill.,  5.  A.  3. 

Topa-mahalla,  vill.,  8.  A.  1. 

Topa-mazar,  shrine,  7.  D.  2. 

Topa-nor,  canal,  8.  A.  1. 

Topa-shahr  (of  Khanak-atam),  sites  (two), 

17.  C.  2. 
Topa-shahr  (of  Maral-bashi),  ruins,  8.  B.  1. 
Topa-shahr  (of  Yulduz-baghl,  site,  17.  A.  2. 
Topa-tim,  ruin,  9.  A.  1. 
Topa-tura,  tower,  28.  C.  3. 
Topacha,  habit.,  5.  A.  3. 
Topaghla,  vill.,  5.  A.  2. 
Topalu-bel,  pass,  2.  D.  3. 
Tope,  loc,  9.  D.  4. 
Topegh,  vill.,  6.  C.  1. 
Topkan-langar,  habit.,  7.  D.  2. 
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Topluk,  vill.,  5.  A.  3. 
Topsuz-dawiin,  pass,  i).  0.  4. 
Tor-kol,  lake,  37.  A.  2. 
Tbra-bgliil,  loc,  l>.  V.  3. 
Torchc-;  vill..  21.  D.  1. 
Tore-boriik,  loc,  11.  C.  1. 
Torpak-bfizar,  vill.,  17.  A.  1. 
Torpi,  defile,  2.  J!.  J.. 
Tdil-imain-Zabir-ullab-niazar,  shrine, 

11,0.4. 
Tbrt-karez.  vill.,  28.  1).  3. 
Tiirt-terek,  loc,  2.  A.  2. 
ToHaieli,  int.,  3.  C.  1. 
Tiii'iik.  vill.,  34.  D.  2. 
Tosalla  (Tawakkel),  vill.,  14.  A.  1. 
Tosh-kughan,  lot*..  23.  I).  2. 
Tosma,  vill.,  7.  B.  2. 
Todnak,  vill.,  14   B.  1, 
T'ou-kung  (of  An-lisi),  vill.,  38.  D.  4. 
T'ou-kung  (of  Turfan),  vill..  2S.  C.  1. 
T'ou-kung-eh'ii,  vill.,  38.  D.  4. 
T'ou-tun, "vill.,  42.  C.  4. 
TbWen-bazar,  vill.,  9.  A.  I. 
Toyakuiruk  Gl.,2.  C.  4. 
Toyakuiruk,  pk.,  2.  C.  4. 
Toyin-toba,  loc,  1.  C.  4. 
Toy nk,  town,  28.  D.  3. 
Toz-jilga,  valley,  9.  D.  4. 
Tozakehe,  vill.,  0.  D.2. 
Tozlar,  loc,  0.  D.  3. 
Tozlar-dawan,  pass,  6.  D.  3. 
Tozlar-jilga,  vallev,  6. 1).  3. 
Tozluk,' vill.,  28.  I).  3. 
Tsagam-usun,  pass  (?),  20.  C.  3. 
Tsagan-derse,  loc,  15.  A.  3. 
Tsagan-gulu,  spring,  40.  B.  2. 
Tsagan-tokhai,  loc,  45.  A.  3. 
Tsagan-tsonje  (of  Etsin-gol),  loc,  45.  0.  1. 
Tsagan-tsonje  (of  Sogo-nor),  loc,  44.  C.  4. 
Ts'ai-lien-kou,  loc,  43.  D.  3. 
Tseke-kop,  loc.  44.  C.  4. 
Ts'ni-chi-pao,  vill.,  43.  B.  1. 
Tsung-ts'ai,  vill.,  43.  B.  1. 
T'u-liu-ho,  pass,  43.  D.  3. 
T'u-ta-fan,  pass,  41.  D.  1. 
Tu-ta-sha-liang,  loc,  43.  A.  2. 
T'u-tun-tzu,  see  Kiriklik-langar. 
Tuah-shan-k'ou,  valley,  43.  A.  1. 
Tuan-shan-k'ou-eh'ia-tzu,  ruin,  43.  A.  1. 
Tiibge,  loc,  25.  D.  1. 
Tubge-bulak,  spring,  25.  D.  1. 
Tug-bashi,  loc,  14.0.2. 
Tng-langar,  loc,  14.  0.  3. 
Tuga-dong,  site,  14.  B.  3. 
Tiiga-sulaghi,  loc,  30.  A.  2. 
Tugap-khan-akin,  valley,  20.  A.  2. 
Tuge-baslii  (of  Tikenlik),  loc,  25.  A.  3. 
Tiige-bashi  (of  Yangi-su,  loc,  25.  D.  I. 
Tiige-boinak,  loc,  20.  A.  4. 
Tiige-boine,  vill.,  17.  A.  J. 
Tiige-chushkek,  loc,  13.  D.  4, 
Tuge-khina,  loc,  12.  C.  2. 
Tiige-kol,  loc,  12.  A.  4. 
Tiigc-kuduk,  well,  14.  B.  2. 
Tiige-nachik,  loc,  5,  A.  4. 


Tiigc-taldi,  loc,  13.  D.  4. 
Tiigo-tam,  site,  17.  C.  1. 
Tiige-tfish,  loc,  15.  O.  1. 
Tiigenien,  loc,  25.  A.  2. 
Tugemen-arik,  vill.,  '■).  1).  2. 
Tugonien-bashi,  loc,  5.  C.  3.  • 

Tiigeinen-tash,  loc,  31.  A.  4. 
Tiigene-tar,  loc,  2.  1).  3. 
Tugli  (dyke  of  Kalta-yailak),  5.  B.  1. 
Tugli  (dvke  of  Yarkand  R.),  5.  D.  2. 
Tugh-baslii  (of  Ak-su),  loc,  7.  C.  1. 
Tugh-bashi    (of   Kara-sai,   Khotan),  vill., 

II.  C.  2. 
Tugli-sai,  valley,  23.  A.  3. 
Tughan-oghil,  loc,  (i.  (.'.  2. 
Tughau-tagh,  bill,  8.  B.  1. 
Tiighe-belehc,  vallev,  11.  A.  1, 
Tuglie-sulagh,  loc,' 12.  B.  4, 
Tugliclie,  vill.,  5.  A.  3. 
Tiighemen,  vill.,  25.  I).  4. 
Tiigliemen  H.,  20.  D.  4. 
Tiigbemen-arik,  loc,  5.  A.  4. 
Tughemen-bash,  vill.,  17.  B.  1. 
Tiignie-ehighmen,  loc,  6.  C.  3. 
Tugoehe,  vill.,  ti.  O.  1. 
Tugi.il,  eultiv.,  U.  A.  2. 
Tiigiilaz,  vill.,  5.  C.  4. 
Tuguiiien-tfish-sai,  loc,  26.  D.  3. 
Tiigiimiaiilik-jilga,  valley,  6.  D.  3  ;  9.  A.  3. 
Tiiguz-kaivz,  vill.,  31.  A.  3. 
Tiila-kuduk-sai,  valley,  30.  A.  3. 
Tiilke-oghil,  loc,  6.  C.  2. 
Tulkiicli-kol,  lake,  19.  B.  1. 
Tulkuch-kol-tarlin,  eultiv.,  19.  B.  1. 
Tulkune-ujedeke-kdl,  lagoon,  30.  C.  2. 
Tumanluk,  loc,  14.  D.  4. 
Tumen,  vill.,  12.  A.  2. 
Tumen-darya,  river.,  2.  D.  2. 
Tumslmk  (of  Maral-bashi),  vill.,  8.  B.  1. 
Tumshuk  (of  Ueh-Turfan),  vill.,  7.  C.  2. 
Tumshuk-tagh-shahri,  ruins,  8.  B.  1. 
Tumiir-kol,  loc,  14.  C.  4. 
Tumur-liik-sai,  valley,  33.  A.  3. 
Tumuyar,  eultiv.,  19.  A.  3. 
Tmi-buang,  district,  38.  B.  4. 
Tun-lmang  (or  Sha-ehou1,  oasis  and  town, 

38.  B.  4. 
Tun-lmang  R.  (Tang-bo),  39.  B.  1. 
Tun-huang-ehiu-eli'eng,  ruined  site,  38.  B.  4. 
Tung-cb'ia,  vill.,  43.  O.  2. 
Tung-ehing-k'ou,  vill.,  31.  A.  1. 
Tung-erh-shan,  loc,  37.  D.  4. 
Tung-bo  (of  Kan-ehou),  river,  46.  A.  4. 
Tung-bo  (of  Yii-men-hsien),  river-bed,  40.0.4. 
Tung-liu-kou-bo,  river,  43.  D.  3. 
Tung-lo-bsien,  town,  40.  C.  3. 
Tung-pa-t'u,  vill.,  38.  D.  4. 
Tung-p'o,  vill.,  40.  D.  4, 
Tung-t'un-tzu,  vill.,  40.  D.  5. 
T'ung-weich'u,  loc,  38.  B.  4. 
Tung-yen-tzu,  station,  31.  C.  2. 
Tnng-yueb-shan,  mt.,  41.  C.  1. 
Tungan-bazar,  town,  31.  A.  3. 
Tungan-mazar,  5.  D.  1. 
Tuuguzluk  (of  Singer),  loc,  29.  A.  1. 
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Tunguzluk  (of  Yai-diibe),  loc,  4.  C.  4. 
Tunguzluk-yailak,  loc,  25.  C.  3. 
Tunur-bulak,  loc,  29.  A.  1. 
Tupluk,  vill.,  12.C.  1. 
Tura-jilga,  valley,  9.  D.  4. 
Tura-karez,  vill.,  28.  C.  3. 
Tura-tani,  vill.,  17.  C.  2. 
Turbulung-jilga,  valley,  2.  C.  4. 
Turf  an  (Kona-shahr),  town,  28.  C.  3. 
Turfan  (Yangi-shahr),  town,  28.  C.  3. 
Turgan-gol,  stream,  37.  A.  2. 
Turgan-jilga,  valley,  37.  A.  2. 
Turgap-jilga,  valley,  9.  D.  4. 
Turmugh-yar-jilga,  valley,  19.  C.  3. 
Turug-art-dawan,  pass,  I.C.  8. 
TUshek-bulak,  spring,  29.  D.  3. 
Tiishek-kbl,  marsh,  12.  A.  3. 
Tushkan-bulak,  loc,  28.  C.  3. 
Tuskkan-ehbl,  loc,  8.  B.  1. 
Tushkan-kuduk,  well,  23.  B.  1. 
Tushkan-kulak-mazar,  shrine,  9.  B.  3. 
Tushuk-oi  (of  Kucha),  loc,  10.  B.  4. 
Tiishiik-tagh,  hill,  5.C.  1. 
Tusmayan,  loc,  7.  D.  1. 
Tutur-darya,  river-bed,  21.  A.  2. 
Tiiwen-mahalla,  vill.,  12.  B.  2. 
Tuwen-ponak,  loc,  11.  C.  2. 
Tuwen-sala,  valley,  17.  C.  1. 
Tiiwen-sat,  vill.,  i2.  A.  3. 
Tiiwenke-mahalla,  vill.,  5.  A.  1. 
Tuwenke-painap,  vill.,  5.  A.  2. 
Tuyang,  loc,  17.  C.  3. 
Tuyuktur,  valley,  2.  B.  3. 
Tuz-aghzi,  loc,  2.  D.  4. 
Tiiz-bashi,  vill  ,  12.  D.  1. 
Tuz-kan,  loc,  28.  D.  3. 
Tiiz-6gb.il,  loc,  26.  B.  3. 
Tuz-oghil-dawan,  pass,  9.  D.  4. 
Tuz-sai,  valley,  15.  C.  1. 
Tuz-yailagh,  loc,  1-1.  A.  1. 
Tiizgen-oghil,  loe-,  9.  A.  2. 
Tuzka,  loc,  34.  C.  3. 
Tuzluk  (of  Bugur),  loc,  21.  A.  1. 
Tuzluk  (of  Charchan  R,),  loc,  22.  D.  3. 
Tuzluk  (of  Mariii-bashi),  salt-pits,  8.  B.  1. 
Tuzluk  (of  Pisha),  vill.,  14.  A.  4. 
Tuzluk-chaval,  loc,  19.  C.  1. 
Tuzluk-kir,  hill,  o.  D.  1. 
Tuzluk-kuin  (of  Charchan),  loc,  23.  C.  1. 
Tuzluk-kuin  (of  Xiya),  loc,  19.  B.  i. 
Tuzluk-inazar,  shrine,  5.  C.  4. 
Tuzlnk-c'ighil,  loc,  1  I.  D.  1. 
Tuzluk-sai  (of  Khotan),  loc,  9.  D.  3. 
Tuzluk-sai  (of  Varkand),  loc,  0.  B.  4. 
Tuzluk-sanju,  loc,  30.  A.  2. 
Tuzulung-jilga,  valley,  9.  B.  3. 

U. 

Uch-Turfan,  town  and  district,  7.  B.  2. 
Ueha-jilga,  vallev,  2.  D.  4. 
Uchak,  foe,  3.1).  1. 
TJdurghuk,  vill.,  3.  D.  1. 
Uftu-langar,  station,  5.  B.  3, 


Ugon-darya,  river-bed,  17.  C.  3,  D.  3; 

21.  B.  2;  25.  A.  >. 
l'Ken-ku/.l<ik,  vill.,  17.  A.  2. 
Cgeu-iuahalla  fof  Kucha),  vill  ,  17.  B.  I. 
Ugen-mahalla  (of  I'ailu),  vill.,  17.  B.  1. 
Uglmyek,  habit.,  14.  1).  4. 
I'griat-dawan,  pass,  3.  C.  1. 
Ui-yol,  loc,  7.  C.  2. 
Ujadbai,  *er  (ilmjak-bai. 
Ujat,  vill.,  9.  U.  3. 
Ujme-dbng,  station,  28.  A.  4. 
Ojmelik,  vill.,  14.  A.  2. 
Ukalik,  habit.,  8.  A.  1. 
Uku,  vill.,  14.  A.  4. 
Uku-tagh,  mt.,  14.  B.  4. 
Ulan-boruk,  loc,  44.  C.  4. 
I'lan-duriiljin,  tower,  45.  A.  3. 
1  Man-else,  loc,  15.  A  3. 
IMan-sukhe,  loc,  45.  C.  1. 
Uiarlik  Pass,  2.  1).  3. 
IMinojin-aghzi,  cultiv  ,  9.  A.  3. 
Ulugh-arik-buge,  vill.,  14.  D.  3. 
Ulugh-art  (of  Chakar),  hill,  14.  B.  4. 
Ulugh-art  (of  Hasha),  hill,  14.  B.  3. 
Ulugh-art-dawan  (of  Khotanl,  pass,  9.  C.  3 
Ulugh-art-dawan  (of  Opal),  pass,  2.  B.  2. 
Ulugh-art-jilga,  valley,  9.  D.  3. 
Ulugh-chol,  loc,  30.  A.  1. 
Ulugh-dawan,  pass,  14.  A.  4. 
Ulugh-ghune-sai,  vallev,  14.  ]).  3. 
Uliigh-kol  (of  Polur),  loc,  15.  D.  1. 
Ulugh-kol  (of  Tikenlik),  cultiv.,  25.  B.  3. 
Ulugh-kbl-ortang,  loc,  25.  B.  3. 
Ulugh-mazar,  shrine  and  site,  14.  B.  2. 
Ulugh-nishan-mazar,  shrine,  5.  B.  3. 
Ulugh-nor-kol,  marsh,  12.  B.  4. 
Ulugh-nor-kotan,  loc,  12.  B.  4. 
Ulugh-nor-tam,  loc,  12.  B.  4. 
Ulugh-rabat  Pass,  2.  B.  4. 
Ulugh-sai  (orYulung  R.;  of  Chakar),  river, 

14.  B   4. 
I'lugh-sai  (Nura),  valley,  14.  B.  4. 
Ulugh-sai  (of  Surghak)",  river,  19.  B.  3. 
Ulugh-sai-jilga,  valley,  14.  D.  4. 
Ulugli-iistang,  stream,  6.  C.  2. 
Ulugh-vailak-jilga,  valley,  6.  C.  3. 
Ulugh-yar,  loc/l2.  B.  2. 
Ulugh-yar-mahalla,  vill.,  12.  B.  2. 
Ulun-timentn-bulak,  spring,  J9.  D.  2. 
Ulun-teinentu-tagh,  hill,  29.  D.  2. 
Umur-tagh,  mt.,  37.  C.  3. 
Un-bash-bazar,  vill.,  12.  D.  1. 
Un-bash-ortang,  vill.,  12.  D.  1. 
Ungachik-jilga,  valley,  14.  A.  4. 
Unger,  cultiv.,  7.  B.  3. 
Unglmrluk,  loc,  3.  1).  1. 
I'ngurluk-chap,  valley,  27.  A.  1. 
Ungurlik-kbl,  valley,  15.  C.  1. 
Lnkur-mazar,  loc,  2.  D.  1. 
Ura-kotan,  loc,  17.  A.  2. 
Urge,  cultiv.,  37.  B.  2. 
Uriiche  (of  Kara-sai),  vill.,  9.  D.  2. 
Uruche  (of  Zawa),  vill.,  9.  D.  2. 
Uruk-jilga,  valley,  3.  C.  2. 
IJruk-langar,  hab-'t,,    6.  C.  2. 
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Vshak-bashi,  tract,  0.  C.  2. 

Ushak-tal,  vill.,  21,  B.  t. 

I'shlash,  cultiv.,  i).  P.  4. 

I'skechcn,  loc,  0.  P.  4. 

Cstang-aghzi,  loe.,  13.  A.  3. 

I'stang-bashi  (of  Kara-kum),  loc,  25.  A.  2. 

Ustang-bashi  (of  Yash-shnhri),  loc,  26.  C.  3. 

Ustaiig-buve  (of  Kara-bagh),  vill.,  la.  B.  1. 

I'stang-buve  (of  Yaugi-hissar),  vill.,  5.  A.  3. 

Ustmi-nrtusii,  oasis,  2.  P.  1. 

Utraki  Gl.,  11.  A.  4. 

lTyaz,  bill,  14.  B.  3. 

I'zgan-bulak,  site,  21.  D.  1. 

Vzgen,  loc,  30.  A.  2. 

Uzme-karish,  cultiv.,  9.  C.  3. 

Uzuniluk,  habit.,  0.  C.  1. 

Uzun-jilga,  valley,  2.  C.  J, 

Uzun-aral  (of  Boksam),  island,  13.  B.  3. 

Uzun-aral  (of  Langhrui,  vill.,  9.  D.  3. 

Uzun-aral  (of  Yalghuz-knm),  island,  13.  B.  1. 

Uzun-bulak  (of  Kuruk-tngli),  spring,  32.  A. 2. 

Uzun-bulak  (of  Singer),  spring,  20.  B.  I. 

Uzun-chaval  (of  Kara-muran),  loc,  23.  A.  1. 

Uzun-chaval  (of  Yash-slialiri),  loc,  26.  C.  3. 

Uzun-kakir,  loc,  22.  C.  4. 

Uzun-kol  (of  Abdal),  lagoon,  3(1.  C.  1. 

Uzun-kol  (of  Charchan),  loc,  22.  D.  -1. 

Uzun-kol  (of  Lop),  lagoon,  30.  A.  2. 

Uzun-kol-ehap,  valley,  23.  B.  2. 

Uzun-mahalla  (of  Kucha),  vill.,  17.  C.  1. 

Uzun-mahalla  (of  Tawakkeli,  vill.,  11.  A.  1. 

Uzun-oghil,  loc,  6.  C.  2. 

Uzun-pichin,  vill.,  17.  A.  2. 

Uzun-sai,  loc,  9.  B.  2. 

Uzun-sarigh,  loc,  19.  B.  2. 

Uzun-shipang,  loc,  19.  C.  1. 

Uzun-shorlok,  loc,  26.  B.  3. 

Uzun-tal,  loc,  2.  C.  3. 

Uzuu-tam,  loc,  12.  A.  4. 

Uzun-tati,  ruined  site,  14.  B.  2. 

Uzun-yar,  loc,  14.  C.  4. 

Uzuyaze-jilga,  valley,  9.  P.  3. 


Vanaizraf-jilga,  valley,  3.  C.  1. 
Vash-shahri,  vill.  and  site,  26.  C.  3. 
Vash-shahri  R.,  26.  C.  3. 

W. 

Wa-hui-shan,  hill,  41.  B.  1. 
Wahab-jilga,  valley,  10.  A.  1. 
"Wakhjir  Pass,  3.  B.  2. 
Wakhjlr-jilga,  valley,  3.  B.  2. 
Wakhpe,  vill.  tract,  12.  A.  3. 
Wakwak,  vill.,  5  .A.  1. 
"Wan-fo-hsia,  site,  40.  A.  4. 
Wan-t'u-ta-fan,  pass,  41.  C.  1. 
Wang-chia-chuang-tzu,  vill.,  46.  B.3. 
Wang-chuang-tun,  vill.,  43.  B.  1. 
Wang-ma,  vill.,  46.  B.  2. 
Wang-sban-tzu,  hill,  40.  A.  4. 
Wang-yen  (of  Kum-tura),  vill.,  17.  B.  1. 
Wang-yeri  (of  Yulduz-bagh),  vill.,  17.  A.  1. 


Wei-viian-lun,  tower,  38.  D.  3. 
Wu-ehia-sha-Wo,  cultiv.,  40.  A.  5. 
Wu-kun-ehu,  vill.,  43.  B.  1. 
Wti-hmg-ho  Pass,  46.  D.  4. 
Wu-liing-k'ou,  loc,  46.  C.  4. 
Wu-lung-pa-k'u-cha,  vill.,  43.  C.  2. 
Wu-tun-shui,  spring,  34.  A.  1. 
\Yu-t'ung-wo-tzu,  loc,  37.  C.  4. 
Wu-t'iing-yuan-miao,  temjjle,  43.  D.  2. 


Y. 


Yadekul-aghzi,  loc,  5.  A.  4. 

Yagaeh-Ile-dawan,  pass,  29.  B.  1. 

Yagaeli-mola,  loc,  2.  A.  2. 

Yagach-oghil,  loc,  2.  D.  4. 

Yagach-tiken,  vill.,  14.  B.  4. 

Yagaeh-var,  loc,  12.  A.  1. 

Yagache',  vill.,  9.  D.  2. 

Yagan-aghzi,  loc,  9.  D.  3. 

Yagan-dawan,  pass,  9.  D.  3. 

Yagh,  cultiv.,  28.  B.  3. 

Y'aghaile-jilga,  valley,  6.  C.  2. 

Yaghizmak-kol,  lagoon,  30.  C.  1. 

Y'aghlugh-sai,  vallev,  19.  A.  3. 

Yagho,  vill.,  2.  (J.  2. 

Yag(elik-sai,  valley,  15.  C.  1. 

Yai-dobe,  cultiv.,  4.  C.  4. 

^  ai-dbbe-jigda,  cultiv.,  4.  C.  4. 

\ailaghan-langar,  station,  14.  A.  2. 

Yailche,  cultiv.,   12.  B.  1. 

Yaide,  station,  7.  C.  4. 

Yairam-bulak  (of  Maidiin-jilga),  vill.,  4.  A.  4. 

Yairam-bulak  (of  Y'ai-dobe),  spring  (?),  4.C.4. 

Yak-shamba-bazar   (of  Ak-su),  market  vill., 

7.  P.  3. 
Yak-shamba-bazar  (of  Shahyar),  vill.,  17. B. 2. 
Yaka-akin,  loc,  22.  D.  4. 
Yaka-arik  (of  Bai),  vill.,  12.  C.  1. 
Yaka-arik  (of  Kucha),  vill.,  17.  C.  1. 
Yaka-arik    (of   Yarkand),    vill.,  and    post, 

5.  C.  4. 
Yaka-kuduk,  station,  7.  C.  4. 
Yaka-langar,  vill.,  14.  C.  3. 
Y'aka-mahalla,  vill.,  17.  C.  1. 
Y'aka-tazghun,  vill.,  9.  A.  1. 
Yaka-toghrak  (of  Korla),  vill.,  21.  D.  1. 
Yaka-toghrak  (of  Vashshahri),loc,  26.  B.  3. 
Y'aka-ustang,  canal,  30.  A.  2. 
Yakak-makid,  vill.,  7.  D.  2. 
Y'akalat,  loc,  19.  B.  3. 
Y'akalatma  (of  Endere),  loc,  23.  A.  1. 
Yakalatma  (of  Suighak),  loc,  19.  B.  3. 
Yakchille,  vill.,  5.  A.  2. 
Yaksalar-gol.  stream,  37.  A.  2. 
Yakub-bai-kuduki,  well,  26.  D.  3. 
Yakub-Bavaban-mazftr,  shrine,  14.  C.  4. 
Yal-ghuche,  vill.,  12.  C.  1. 
Yalangash-klr,  valley,  3.  C.  2. 
Y'alghuz-bagh  (of  Karghalik),  vill.,  6.  C.  1. 
Yalghuz-bagh  (of  Kucha),  vill.,  17.  B.  1. 
Yalgnz-bfigh  (of  Nura),  vill.,  14.  C.  4. 
Yalghuz-dong  (of  Charchan),  loc,  22.  C.  4. 
Yalghuz-dong  (of  Charchan  R.),  loc,  26.  A.  3. 
Yalghuz-dong  (of  Lop-nor),  loc,  30.  C.l. 
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Yalghuz-jilga,  loo.,  14.  A.  1. 
Yalghuz-kaying-mazar,  shrine,  2.  1).  -1. 
Yalghuz-kum,  loc,  13.  1J.  1. 
Y'alghuz-mazar,  shrine,  i).  C.  2. 
Y'alghuz-lal,  loo.,  7.  D.  I. 
Yalghuz-toghrak   (of   Charchan    It.),    loo., 

26.  D.  15. 
Yalghuz-toghrak  (of  Merket),  loc,  5.  1).  3. 
Yalghuz-toghrak  (of  Tat  ran),  loc,  22.  1).  .'5. 
Yalghiiz-toghiak    (on    I'gen-darya),   loc, 

25.  A.  2.' 
Yalghuz-toghrak  (of  Y'arkand),  vill.,  5.  C.  4. 
Yalghuz-toghrak -karaul,  post,  5.  B.  4. 
Y'alghuz-tugh-mazar,  shrine,  22.  1).  4. 
Yalghuz-tuia,  tower,  28.  C.  2. 
Yalghuz-yagach-sai,  valley,  19.  C.  3. 
Yalpak-tash-maidan,  loc,  2.  D.  4. 
Yaltang-mazar,  shrine,  1.  D.  4. 
Yam-bulak  (of  Kara-shahr),  loc,  20.  D.  4. 
Yam-bulak  (of  Khanambal),  spring,  30.  0.  2. 
Yam-bulak  Gl.  (of  Muz-t.agh-ata)|' 2.  C.   !•. 
Yam-bnlak-jilga,  vallev,  2.  D.  4. 
Yamala,  loe'.,  2.  I).  2.  "    ' 
Yaman-bok,  loc,  J  1.  A.  1. 
Yamun-jilga,  valley,  2.  D.  -'i. 
Yamftn-kum,  loc,  2<>.  A.  .'}. 
Y'aman-sarai,  loo.,  2.  B.  2. 
Yaman-su,  loc.,  7.  C.  2. 
Yaman-tarlm,  loc,  20.  B.  3. 
Yaman-var,  vill.,  5.  A.  2. 
Yaman-yar  R.,  2.  D.  2,  3. 
Yaman-yat-hoile,  habit.,  5.  B.  4. 
Yaman-ning-saiyi,  loc,  2.  D.  4. 
Yambuk,  habit.,  6.  C.  2. 
Yamshi,  vill.,  28.  B.  3. 
Yamshi-bazar,  vill.,  28.  B.  3. 
Yan-arik,  vill.,  17.  C.  2. 
Yan-bghil,  loc,  14.  C.  3. 
Yanchi-iighil,  loc,  14.  C.  3. 
Yanda-bulak,  loc,  23.  A.  3. 
Yandash-kak,  well,  30.  A.  2. 
Yandnma,  vill.,  5.  A.  2. 
Yanduma-kol,  lagoon,  13.  1).  4. 
Yanduma-oghil,  loc,  19.  15.  ]. 
Yang-ehia-])a,  vill.,  40.  ('.  3. 
Yang-clui-p'n,  vill.,  43.  1).  1. 
Yang-i.'hiian,  loc.  38.  B.  4. 
Yang-chuang-tzu,  loe.,  46.  B.  4. 
Yang-hsien,  vill.,  43.  ].).  2. 
Yang-huang,  vill.,  40.  B.  •"). 
Yang-ta-tzn,  vill.,  43.  D.  2. 
Yang-tzu-ohuang-tzii,  vill.,  43.  C.  2. 
Y'angalak-karaul,  post,  3.  C.  1 . 
Yanghaklik-jilga,  valley,  9.  B.  3. 
Yangi-abad  (of  Bugur),  vill.,  17.  D.  1. 
Y'angi-abad  (of  Faizabad),  vill.,  5.  B.  1. 
Yangi-abad  (of  Khotan),  vill.,  9.  D.  2. 
Yangi-abad  (of  Kucha),  vill.,  17.  B.  2. 
Yangi-abad  (of  Shahyar),  vill.,  17.  B.  2. 
Y'angi-aghlik,  vill.,  5.  C.  4. 
Yangi-akin,  river-bed,  14.  C.  3. 
Tiangi-akin-ustang,  canal,  14.  C.  3. 
Y'angi-arik  (of  Charchan),  vill.,  22.  D.  4. 
Yangi-arik  (of  Guma),  vill.,  9.  A.  1. 
Y'angi-arik  (of  Keiiva),  vill.,  14.  D.  3. 


Yangi-arik  (of  Khan-arik),  5.  A.  2. 
Yangi-arik  (of  Khotan),  vill.,  9.  D.  2. 
Yangi-bfigh  (of  Kashgar),  vill.,  S.  A.  2. 
Yangi-bulak,  spring,  32.  A.  2. 
Yangi-chap,  valley,  23.  B.  2. 
Yangi-darya(of  Khotan  11.),  river-bed, 13. B.l. 
Yangi-darya  (of  Khotan),  river-bed,  9.  ]).  2. 
Yangi-darva  (of  Vash-shahrii,  river-bed, 

20.  C.  3. 
Y'angi-darya-bashi,  loc,  13.  A.  1. 
Y'angi-dawan  (of  Kok-var),  pass,  6.  C.  3. 
Yangi-dawan  (of  K'un-lun),  pass,  10.  C.  1. 
Yangi-hissar,  town  and  district,  5.  A.  3. 
Yangi-hissar  (of  Bugur),  oasis,  21.  A.  1. 
Y'angi-kan  (of  Kelpin),  sulphur  mine,  7.  B.  4. 
Y'angi-kan  (of  Yurung-kash  R.),  loc,  15. B.l. 
Y'angi-karez,  vill.,  28.  C.  3. 
Yangi-kol  fof  Abdal),  lagoon,  30.  C.  1. 
Yangi-kol  (of  Kenya),  vill.,  14.  D.  3. 
Yangi-kol  (of  Lop),  lagoon,  30.  A.  1. 
Yangi-kol  (of  Tarim  K),  station,  25.  B.  3. 
Yangi-langar,  vill.,  14.  A.  3. 
Yangi-mahalla  (of  Ak-su),  cultiv.,  12.  B.  1. 
Yangi-mahalla  (of  Chira),   vill.,  1-).  B.  2. 
Yangi-mahalla  (of  Kashgar),  vill.,  5.  B.  2. 
Yangi-mahalla    of  Kucha),  vill.,  17.  B.  2. 
Y'angi-oghil,  loc,  20.  C.  2. 
Yangi-oinak,  vill.,  7.  C.  2. 
Yangi-sas,  loc,  5.  C.  1. 
Yangi-su  (of  Lop),  river-bed,  30.  C.  1. 
Y'angi-su  (of  Tikenlik),  vill.,  25. 1).  4. 
Y'angi-toibalde-ustang,  canal,  17.  B.  1. 
Yangi-tura  (of  Kucha),  vill.,  17.  B.  1. 
Y'angi-tura  (of  Oeh-kara),  vill.,  17.  C.  1. 
Yangi-tura  (of  Tokuz-tuma),  vill.,  17.  C.  1. 
Y'angi-iistang  (of  Charchanj,  canal,  22.  C.  4. 
Yangi-iistang  (of  Niya  R.),  canal,  19.  B.  2. 
Yangi-yailagli-jilga,  valley,  0.  D.  3. 
Yangi-yailak,  loc,  14.  1).  1. 
Yangi-vailak-tura,  tower,  28.  B.  3. 
Yanguiluk,  vill.,  12.  C.  I. 
Yankhe  (of  Ak-su),  vill.,  7.  C.  2. 
Yankhe  (of  Tmfan),  vill.,  28.  D.  3. 
Yankhe-karez,  vill.,  28. 1).  3. 
Yankuluk,  vill.,  U.  I).  3. 
Yantaghlik,  vill.,  5.  B.  2. 
Yantak,  vill.,  5.  D.  2. 
Yantak-chaval,  loc,  19.  D.  1. 
Yantak-cliike,  loc,  21.  A.  2. 
Yantak-dawan,  pass,  25.  A.  1. 
Yantak-jilga,  river-bed,  17.  A.  2. 
Y'antak-kol,  loc,  8.  C.  1. 
Yantak-kuduk  (of  Charchan),  well,  23.  C.  1. 
Yantak-kuduk  (of  Yar-tungaz),  loc,  19.  C.  1. 
Yantak-kuduk-langar,  station,  21.  C.  1. 
Yantak-otak,  loc,  19.  B.  1. 
Y'antak-shTpang,  loc,  19.  B.  2. 
Y'ao-ehan-tzu  (of  Ma-lien-ching-tzu),  loc, 

38.  C.  1. 
Yao-chan-tzu   (of  Sha-eh'uan-tzu),   loc, 

38.  B.  1. 
Y'ao-ch'iian-tzu  (of  Hua-hai-tzu),  cultiv., 

40.  D.  5. 
Yao-ch'iian-tzu  (of  Y'u-men-hsien),  cultiv., 

41.D.1. 
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Yao-mo-shan,  int.,  41.  C.  1. 
Y'ao-tai-tzu,  vill.,  46.  B.  8. 
Yao-tan-tzu,  station,  17.  15.  1. 
Yapclian,  vill.,  5.  A.  2. 
Yapehan-jilga,  valley,  2.  I).  3. 
Ya)>chanlik,  loc,  9.  A.  2. 
Yapmanda,  vill.,  5.  C.  4. 
Yar  (of  MarAl-bashi),  river-bed,  5.  P.  2 
YAr  (of  Shudam,  loc,  23.  A.  1. 
Yar-bAgh  (of  Karghalik),  vill.,  (5.  C.  1. 
Yar-bagh  (of  Yangi-hissAr),  vill.,  5.  A.  3. 
Y'Ar-bashi  (of  Ak-su),  vill.,  12.  A.  3. 
Yar-bashi  (of  Hami),  vill.,  34.  B.  3. 
Yar-bAshi  (of  Turfan),  vill.,  28.  C.  3. 
Yar-ehap,  valley,  2(5.  A.  4;  27.  A.  1. 
Yar-ehekil,  loe..  5.  C  3. 
Yar-karaul,  ruin,  25.  A.  1. 
Yar-khoto,  vill.  site,  28.  C  3. 
Yar-koshlak,  vill.,  21.  A.  1. 
Yar-koten-kol,  lagoon,  7.  D.  4. 
Yar-kichik,  habit.,  6.  D.  2. 
Y  ar-mahalla,  vill.,  28.  C  3. 
Y'Sr-bghil  (of  Kilian),  eultiv.,  9.  A.  2. 
Yar-oghil  (of  SnrghAk),  loc,  19.  B.  3. 
Y'ar-tungaz  (Ak-t'ash)  River,  19.  C.  2. 
Yar-tungaz-tarim,  eultiv.,  19.  C.  1. 
Yar-yutjoc,  9.  C.  3. 
Y'Ar-yut-dawan,  pass,  9.  C.  3. 
Yarche,  vill.,  21.  A.  1. 
Y'ardang-bulak  (l)olan-aohchik).  sprino-, 

29.  A.  3. 
Yardang-bulak-tagh,  hill,  29,  B.  3. 
Yarghik-aghzi,  loc,  2.  D.  4. 
Yarlgh,  eultiv.,  19.  C.  3. 
Yarigh-sai,  valley,  19.  C.  3. 
Yarkand,  eitv  and  district,  5.  G.  4. 
Yarkand  R.,"fi.  C.  4;  8.  B.  1;  12.  A.  4; 

21.  A.  2;  25.  A.  2,  C.  4. 
Yar-sinde,  loc,  5.  C.  2. 
Yarulung-jilga,  valley,  14.  C.  4. 
Yas-bashi,  habit.,  6.  C.  1. 
Yas-bash-langar,  habit.,  6.  C.  1. 
Yas-kol,  loc,  12.  A.  4. 
Yaserim,  vill.,  12.  D.  1. 
Yaskak-ehap,  valley,  23.  B.  2. 
Yaskako-tagli,  loc,  15.  C.  1. 
Yaspolung,-jilL>a,  vallej',  6.  C.  2. 
Yatara,  vill'.,  16.  B.  4. 
Yawa,  tract,  9.  C.  2. 
Yawash  (of  Khotan),  eultiv.,  9.  D.  2. 
Yawash  (of  Ushak-bashi),  vill.,  6.  C.  2. 
Yawash-bghil,  loc,  9.  A.  2. 
Yayin-iighil,  loc,  14.  D.  1. 
Yayugh,  loc,  30.  B.  2. 
Yaz-korghan-yailak,  loc,  13.  D.  4. 
Yaz-sulagh,  loc,  26.  A.  3. 
Yegaz-jilga,  valley,  6.  D.  2. 
Yeh-ma-ehing,  well,  42.  B.  3. 
Yeh-ma-ch'iian  (Nawaehang),  spring, 

36.  B.  2. 
Yeh-ma-ho,  river,  41.  A.  2. 
Yeh-mao-wan,  vill.,  43.  A.  1. 
Yeh-ya-ho,  marsh,  38.  A.  4. 
Yek-yerak,  loc,  7.  D.  1. 
Yekarik,  vill.,  7.  D.  2. 


i     Yekinlik-kol  (of  Charchan  R.),  lagoon. 
2(5.  D.  2. 

Yekinlik-kol  (of  Lop),  lagoon,  30.  A.  1. 

Yemaz-jilga,  valley,  9.  C.  3. 

Yen-ch'i-p'u,  vill. ,43.  P.  ]. 

Yen-ehi-tun,  ruin,  38.  B.  4. 

Yen-eh'ili  (of  Ma-yaiig),  vill.,  43.  C.  2. 

Ven-ch'ili  (of  Ming-slmi),  well,  40.  A.  1. 

Yeii-eh'ih-wan-kou,  loc,  41.  B.  1. 

Yen-lio-tung,  vill.,  10.  B.  3. 

Yen-inen-tzu,  ruin,  41.  C.  1. 

}  en-tun,  station,  37.  A.  1. 

Yen-tzu,  post,  43.  U.  J. 

Yenche,  »r  Msi-yen-ch'ili. 
|      Ye]tchiin-eliap,  valley,  23.  B.  2. 
|     Yes-ogliil  iol  Chijcgiian),  loc,  19.  C.  3. 
|      Yes-ogliil  (of  Var-tungaz  11.),  loc,  19.  1).  3. 

Yes-yulgliiin,  station,  19.  A.  3. 

Yeshil,  loc,  5.  A.  4. 

Yeshil-bilau-dawAn,  pass,  4.  B.  4. 

Yeshil-jilga,  valley,  9.  D.  4. 

Yeshil-kbl  lot'  Kenya),  marsh,  14.  D.  3. 

Yeshil-kbl  (Shahyar),  lagoon,  17.  B.  3. 

Yetalmaz,  vill.,  7.  D.  2. 

Yetim-bulak    (of   Altmish-bulak),   spriii"-, 
32.  A.  3. 

Yetim-bulak  (of  Korla),  spring,  25.  B.  2. 

Y'etim-bulak  (of  SliTndi),  spring,  25.  D.  2. 

Yetim-doba,  hill,  12.  A.  1. 
Yetim-dobe,  vill.,  14.  C.  4. 

Yetim-dong,  hill,  15.  C.  1. 

Yetim-lukum,  vill.,  6.  C.  1. 

Yetirn-maral,  cult.,  12.  B.  1. 

Yetmes,  vill.,  21.  D.  1. 
Yetti-chap,  (of  Imamlar),  eultiv.,  14.  C.  4. 
Yetti-chap  (of  Yar-tungaz  R.),  valley,  19.C.3. 
Yretti-kalandar  (of  Bora),  loc,  6.  D.  1. 
Yetti-kalandar  (of  Nura),  loc,  14.  B.  4. 
Yetti-sukva,  loc,  14.  A.  3. 
Yetti-tun'gluk,  vill.,  14.  D.  3. 
Yettim-kum,  loc,  14.  A.  1. 
Yevek,  vill.,  6.  D.  1. 
Yidak,  eultiv.,  l(i.  B.  4. 
Yidigh-chap,  valley,  19.  B.  3. 
Yikenlik-kol,  loc,"7.  D.  4. 
Yil-bashi-akin,  canal,  9.  B.  2. 
Y  ilan-hos-karaul,  vill.,  5.  A.  1. 
Yilba-akin,  river-bed,  21.  C.  3. 
Yilba-akin-kbl,  lake,  21.  B.  3. 
Yilba-sarigh,  loc,  19.  C.  1. 
Yildizlik,  vill.,  5.  B.  2. 
Yilland,  eultiv.,  2.  D.  4. 
Yillik,  loc,  26.  D.  3. 
Yima,  vill.,  14.  D.  3. 
Yimish-jigda,  vill.,  14.  A.  2. 
Yin-ehia-eh'uang-tzu,  vill.,  46.  A.  3,  B.  3. 
Yin-p'ai,  fort,  41.  D.  1. 
\ing-kao-k'o,  loc,  43.  B.  2. 
Ying-ma-chuang;  loc,  40.  C.  4. 
Y'ing-p'an  (of  Tikenlik),  loe.  site,  25.  D.  3. 
Ying-p'an  (of  Mao-mei),  vill.,  42.  D.  4. 
Ying-p'an-p'u-tzu,  town,  40.  D.  5. 
Ying-t'ien-ti,  vill.,  43.  A.  1. 
Y'ing-tsui-shan,  mt.,  41.  A.  1. 
Ying-tsui-shan-ti,  loc,  41.  A.  1. 
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Yinjike-chap,  valley,  19.  C.  3. 
Yirgeling-to,  loc.,  44.  C  4. 
Yoghan-aldir,  vill.,  12.  A.  3. 
Yoghan-bilek  (of  Maral-bashi),  loc,  8.  B.  1. 
yoghan-bilek   (of   Ugen-darya),  cultiv., 

17.  C.  3.  ' 

Yoghan-dong,  loc,  22.  D.  4. 
Yoghan-jai-mazar,  shrine,  9.  D.  £. 
Yoghan-klr,  hill,  19.  B.  3. 
Yoghan-kiz  Pass,  2.  I),  3. 
Yoghaii-kimi,  loc,  13.  D.  4. 
Yoghan-ferek,  habit.,  28.  B.  2. 
Yoghaii-toghrak,  vill.,  8.  A.  1. 
Y'oghan-toghrak-langar,  loc,  19.  B.  2. 
Y'oghan-toghrak-yailak,  loc,  14.  D.  2. 
Yoghau-tura,  tower,  28.  D.  3. 
Yoghanje,  loc,  19.  B.  1. 
Yogtum-ghol,  valley,  25.  C.  1. 
Yokake-niahalla,  vill.,  14.  A.  2. 
Yokake-mazar,  shrine,  9.  P.  2. 
Yokakun,  vill.,  9.  1).  2. 
Yoke-toglirak,  loc,  19.  U.  2. 
Yol-aghzi  (of  Charklilik),  loc,  30.  A.  2. 
Yol-aghzi  (of  Kucha),  loc,  12.  P.  2. 
Yol-arish  (of  Imamlar),  loc,  14.  C.  4. 
Yol-Arish  (of  Keriya),  vill.,  14.  P.  3. 
Yol-arish  (of  Posgam),  vill.,  5.  0.  4. 
Yol-arish  (of  Yes-yulghun),  loc,  19.  A.  3. 
Yol-sai  (of  Charklilik),  valley,  26.  P.  3. 
Y'ol-sai  (of  Vash-shahri),  valley,  26.  C.  4. 
Yolbarsh-bash,  loc,  25.  A.  2. 
Yolbarsh-oghil,  vill.,  14.  A.  4. 
Yolbaz-atkin-kol,  lagoon,  30.  A.  2. 
Yolchi-moinak,  loc,  2.  C.  2. 
Yoldash-kotan,  loc,  21.  C.  2. 
Yotkan,  vill.  and  site,  9.  P.  2. 
Y'ii-ho,  vill.,  42.  P.  4. 
Y'u-lin-ssu,  temple,  46.  B.  3. 
Yu-men,  site,  35.  P.  4. 
Yii-men-hsien,  town,  40.  C.  5. 
Yii-men-k'ou,  loc,  46.  A.  3. 
Yu-shih-shan,  hill,  38.  C.  1. 
Yuan-chia-ehuang,  vill.,  43.  B.  1. 
Y'iian-chia-chuang-tzu,  vill.,  46.  B.  4. 
Yuan-hao,  vill.,  43.  P.  2. 
Yuan-shan-tzu,  vill.,  43.  P.  2. 
Y'iian-tung-ssu,  temple,  46.  B.  3. 
Y'iiau-vung-ehe,  vill.,  43.  B.  1. 
Yudogh-bashi-karaul,  post,  2.  P.  2. 
Y'lieh-fo-ssu,  vill.,  40.  B.  3. 
Y'iieh-kung-shan,  loc,  42.  P.  4. 
Y'ueh-ya-ch'iian,  spring,  38.  B.  4. 
Y'uguma-oghil,  loc,  19.  B.  1. 
Yukak-oghil,  vill.,  14.  B.  4. 
Yukake-mahalla,  vill.,  9.  C.  2. 
Yiil-arik,  tract,  6.  C.  2. 
Yiil-arik-bazar,  vill.,  6.  C.  2. 
Y'ulan,  cultiv.,  17.  C.  2. 
Yulehun-langar,  habit.,  14.  B.  4. 
Y'ulduz-bagh,  vill.  tract,  17.  A.  1. 
Y'ulduz-bagh-iistang,  canal,  17.  B.  1. 
Yiilduz-kava,  loc,  9.  P.  4. 
Yulghun-bulak  (of  Chizghan),  vill.,  19.  C.  3. 
Yulghun-bulak    (of   Khanambal),   spring, 

33.  P.  2. 


Yiilglnm-bulak  (of    Kuruk-tagh),   Hpring, 

32.  A.  I. 
Yulghun-liiilak-Kai,  valley,  19.  C.  3. 
Yulghiin-chap,  valley,  23.  11.  2. 
Ynlghiin-kotan,  loc,  21.  A.  3. 
Vulgliun-kuehiik,  iot:.,  21.  A.  2. 
Yiilgliun-oghil  (of  Chizghan),  loc,  1U.  C.  3. 
Yulghiin-ogliil  (of  Keriya  11.),  loc,  14.  D.  1. 
Yulghim-oi,  loc,  30.  A.  1. 
Yiilghnn-sai,  (of  Miriin),  vallev,  30.  B.  2. 
Yiilghuii-yaka,  vill.,  16.  B.  4.  ' 
Yulghiinliik,  loc,  29.  A.  4. 
Yulgiilhik-waldi,  valley,  9.  P.  3. 
Yulung  It.,  «m>  Ulugh-sai. 
Yiimelik-langar,  cultiv.,  6.  C.  2. 
Yumulak,  loc,  14.  A.  1. 
Yinnulak-aral  iot'  Khotan  R.)F  island,  13.  B.  1. 
Yumulak-aral  (of  Khotan  R.  delta),  island, 

12.  B.  4. 
Viiinulak-kiil,  marsh,  19.  B.  2. 
Yumulak-toghrak    (of    Islamabad),    loc, 

14.  A.  1. 
Yumulak-toghrak  (of  Yurung-kash  R.),  loc, 

14.  A.  2. 
Y'umulak-tokai,  loc,  26.  B.  3. 
Y'un-shan-kuan,  vill.,  38.  P.  3. 
Yung-hsiung,  vill.,  46.  C.  3. 
Yung-k'ou,  town,  46.  C.  4. 
Yunjun,  loc,  31.  A.  3. 
Yunus-ata-mazar,  shrine,  7.  C.  2. 
Yunus-chap,  vallev,  26.  B.  4. 
Yupogha,  vill.,  5.B.  2. 
Yurmung-karez,  vill.,  28.  P.  3. 
Yurshade,  vallev,  3.  C.  1. 
Yuruk-tash,  vill.,  14.  B.  3. 
Y'uruk-tash-jilga,  valley,  14.  B.  4. 
Yurung-bash,  habit.,  5.  A.  3. 
Yurung-bashi-mazar,  shrine,  5.  A.  3. 
Yurung-kash  R.,  9.  P.  2  ;  14.  A.  1 ;  15.  A.  1, 

C.  1. 
Yurung-kash-bazar,  town,  14.  A.  2. 
Y'urung-kir-jilga,  vallev,  14.  B.  4. 
Yutkuiuk,  loc,  6.  P.  2.' 
Yutogh,  loc,  28.  P.  3. 
Yuwaz-aral,  island,  13.  A.  1. 
Yuzgul,  vill.,  14.  C.  4. 


Zai,  canal,  8.  A.  1. 
Zai-kiipiiik,  bridge,  8.  A.  1. 
Zaibu-jilga,  vallev,  3.  C.  1. 
Zaid-karez,  vill., '28.  C.  3. 
Zailik  (of  Yarkand),  vill.,  5.  C.  4. 
Zailik-jilga  (of  Uch-turfan),  valley,  7.  C.  2. 
Zailik-jilga  (of  Yurung-kash  R.),   vallev, 

15.  C.  1. 
Zailik-kosh,  loc,  15.  B.  1. 
Zailikning-arti,  pass,  15.  C.  1. 
Zainap-dong,  loc,  19.  B.  2. 
Zak-tokai,  loc,  9.  C.  3. 
Zan,  loc,  45.  B.  1. 
Zanguya,  oasis,  9.  B.  2. 
Zankan-jilga,  valley,  3.  P.  2. 
Zanuch,  loc,  3.  P.  1. 
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Zarafslmn  (or  Yarkand)  K.,  5.  C.  4. 
Zaratlik-mazar,  shrine,  17.  B.  I. 
Zarkhon-bghil,  loe.,  7.  D.  1. 
Zawa  (of  Kliotan),  tract  and  town,  0. 
Zawa  (of  Yangi-hissAr),  canton,  !>.  A. 
Zelanehi,  loc,!>.  D.  i. 
Zeimin-kmn,  vill.,  5.  C.  3. 
Zembil-bnlak,  spring  (?),  4.  (\  4. 
Zlmval-aral,  island,  13.  B.  1. 
Ziaratlilc-oile,  loo.,  11.  B.  4. 


D.  2. 

3. 


Zigda-kaya,  loc,  46.  A.  1. 
Zigizraf-jilga,  valley,  8.  C.  1. 
Zil,  loc,  12.  B.  4. 
Zilan,  int.,  i).  D.  4. 
Zinjik-aral,  vill.,  14.  0.  4. 
Zongturuk-sai,  valley,  19.  A.  4. 
Zore-chap,  loc,  23.  A.  3. 
Zulyang,  loc,  17.C.  2. 
Zuntal-niazar,  shrine,  14.  (\  3. 


GENEltAL    INDEX 


Xotk. — Owing  In  want  of  the  requisite  '  peculiar '  types  a  few  transcriptional 
characters  in  Chinese  and  other  names  have  been  printed  here  as  well  as  in  the  text  and  the 
preceding  '  Index  of  local  names  '  without  their  proper  diacritical  marks. 

Errors  of  spelling  and  misprints  have  been  rectified  in  the  Index. 


Ab-i-1'anja  river,  source  of,  60. 

AbA-bakr,  King  of  Yarkand,  1  J. 

Abad  (of  Yarkand),  oasis,  20,  38,  07. 

Abdal,  hamlet,  15  sq.;  longitude  of,  8/. 

Abdurrahim,  guide  in  Ktiruk-tiigh,  28,  Mo, 
sq.;  brothers  of,  37. 

Aehchan,  village,  14,  80;  astronom.  latitude 
of,  75;    A  near  1 1 J . 

Aehohik-bazar,  astronom.  latitude  of,  07. 

Achchik-bulak,  height  of,  89. 

Achi-tagh,  astronom.  latitude  of,  89. 

Addison',  Mr.  J. \\  .,  his  map  for  Ancirut  Klw- 
lun,  10;  of  1900-08  surveys,  24. 

Ar]tA/.-<;u.,  Mian,  Khan  Sahib,  joins  third 
expedition,  'J-f  ;  his  survey  work,  25,  29  sq., 
.SO  sq.,  38  sq.,  (il,  72,  "70,  88;  awarded 
Macgregor  Medal  and  appointed  Sub- 
Assistant  Supdt.,  37,  40. 

Aidin-kol  (of  Turf  an),  march,  84. 

Ak-chigh,  astronom.  latitude  of,  7-1. 

Ak-ko),  cultivation  of,  71. 

Ak-rabat,  astronom.  latitude  of,  67. 

'Ak-sai-chin',  plateau,  21. 

Ak-sti,  oasis.  27,  -14,  08  sq.;  town,  20,  30, 
42  ;  latitude  and  longitude  of  Vangi-shahr, 
60 ;  routes  to,  72  sq. 

Ak-su  river,  42,  68,  72  sqq. 

ak-su  ("white  water"),  45. 

Ak-tagh,  A  station,  113. 

Ak-t."ish  river,  78. 

Ak-tash-dawan,  pass,  12. 

Ak-tiken  pass,  astronom.  latitude  of,  65. 

Ala-shan,  range,  32,  50  sq.,  98,  102  sq. 

Alai,  range,  0,  10,  4'.'. 

Alai  river,  05. 

Alexander  III  Range,  17,  100. 

Altai,  mountain  svstem,  103,  105;  'Gobi'  of, 
52. 

Altin-tiigh,  range,  46,  48,  90,  02  sq.,  96. 

Altmish-bulak,  springs,  30,  35,  37,  91  ;  posi- 
tion of,  81,  83,  85,  88;  astronom.  latitude 
of,  S6. 

Altun-ghol,  valley,  82 

Altun-mazar,  shrine,  35. 

An-hsi,  town,  10  sqq.,  31,  34,  50,  52  sq., 
88  sq.,  90  sq.,  93  Sep,  97,  99  sqq.;  position 
of,  9-1  sq.;  astronom.  latitude  of,  90. 

Ananibar,  mv  Khanambal. 

Anar-kiil,  reservoirs,  70. 

aneroid  readings,  method  of  reduction  of,  152, 
154;  results  of,  151  sqq. 


Ara-tain,  site,  19,  90  sq. 

Arpalik,  loc,  I  I . 

Arpalik-chakil,  hill,  81. 

Aslipak,  astronom.  latitude  of,  71. 

Arpishme-bulak,  spring,  35. 

'aspiration',  47  sq.,  49. 

Astin-artush,  oasis,  26. 

Astin-bulak,  s;ilt  spring,  35,  85;  astronom. 
latitude  of,  80 ;  triangulation  from,  111 
scj. ;  A  base  at,  113. 

Atik-tsagan,  astronom.  latitude  of,  103. 

Ayak-tar  river,  80. 

Ayak-iistang-aghzi,  astronom.  latitude  of,  73. 

Azghan-bulak,  spring,  36;  astronom.  lati- 
tude of,  80. 


Baba-Hatim  pass,  21,  75. 

Bagh-jigda,  vill.,  astronom.  latitude  of,  68. 

Bagh-suget,  'peak',  01  n. 

Baghrash  Lake,  38,  12,  44,  80  sq. 

Bai  (of  Hami),  vill.,  34,  53;  astronom.  lati- 
tude of,  94.' 

Bai,  district,  39,  72,  75  sq. 

Barkul,  town  and  oasis,  34-,  53,  87,  90,  93, 
97,  100  ;  astronom.  latitude  of,  01. 

Barkul  Lake,  91. 

Barkul-dawan,  90. 

Barkul-tagh,  range,  91. 

barometer  (mercurial)  readings,  reduction 
of,  152,  154. 

Bash-koyumal,  site,  87. 

Bash-kurghan,  loc,  28,  36,  89. 

Bayin-bogdo,  hills,  103. 

'bazars',  market-towns,  representation  of,  00. 

Bea'/.ki,i;v,  Col.  G.A.,  R.E.,  help  of,  55. 

Bejan-tura,  depth  below  sea-level,  S4. 

Bel-kum,  loc,  71. 

liel-tagh,  hill,  26. 

Besh-balik,  'Five  Towns',  54  n. 

Besh-kan,  xco  Kara-tash  river. 

Besh-terck-langar,  loc,  08. 

Besh-toghrak,  ioc,  30  sq.,  91  sq.,  103  ;  astro- 
nom. latitude  of,  92  ;  corrected  height  of, 
154. 

Biloti-dawan,  pass,  66. 

Bir-atai-bulak,  spring,  89. 

Bizil,  vill.,  astronom.  latitude  of,  71. 

Bogdo-ula  range,  34. 

Boinak-dawan,  pass,  13. 

Bostan-arche,  loc,  -10,  04. 
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Bostiin-terek,  loc,  04. 

Bridges-Lee  photo-theodolite,  use  of,  5.  04. 

'Brinjaga',  valley,  13  si|. 

Brinjak-dawaii,  pass,  13. 

'Brinjga',  grazing  grounds,  14. 

Bugur,  oasis,  lit,  79  s<j. 

Bugnr-bazar,  longitude  of,  79  n. 

Buk-tokhai,  astronom.  latitude  of,  103. 

Buramsiil  pass,  25,  05. 

Burhaimdilin-mazar,  loc,  astronoin.    latitude 

of,  7-1, 
Bri<ii.\ni>,   Col.  Sir  Sidnev,  R.  E.,  help  ren- 
dered by,  vii,  I,  10,  18,'23sq. 
Busat,  glacier,  13  ;  valley,  13. 
Uuva,  valley,  8. 


'Caves  of  the  Thousand   Buddhas',   17,31; 

»rn  a/so  Ch'ien-fo-tung. 
Cliadir-kbl,  station,  39.  " 
Chainut-kol,  lagoon,  37. 
Chakdarra,  fort,  10. 
Chakitmak-sulagh,    loc,   astronom.    latitude 

of,  74. 
Chakmak,  valley,  63. 
Ch'ang-ma,  oasis,  17,  50  n,  9!)  sq. 
Ch'ang-ma-pao-tzu,    astronom.    latitude    of, 

ioo": 

Charehak  river,  19,  SO. 

Charchan,  town  and  oasis,  14  si].,  27,  43,  40, 

59  n.,  77,  80. 
Charchan-bazar,  astronom.  latitude  of,  SO. 
Charehan-Charkhlik  route,  82. 
Charchan    river,    27,41,43,46,80,83,87; 

delta  of,  10. 
Charkhlik,  oasis  and  vill.,  15  sq.,  27,  82,  S7 

.<([. ;   longitude  and  astronom.  latitude  of, 

87  ;  route  to  Mi  ran  and  Tun-huang,  28. 
Charkhlik  river,  40. 
Chash,  valley,  7. 
Ch'i-ku-ehing  ]iass,  88. 

Chia-vu-kiiaii,  defile,  17,  50,  98,  101  ;  astro- 
nom. latitude  of,  102. 
Ch'iao-tzu,  vill.,  50  n.,  97  sq.,  100;  astronom. 

latitude  of,  99;  site  near,  17. 
Chiehiklik  pass,  25,  65. 
Chiehiklik-niaidan,  plateau,  1],  00. 
Chien-ch'iian-tzu,  astronom.  latitude  of,  102. 
Ch'ien-fo-tung    ('Caves     of    the    Thousand 

Buddhas'),  site,  31,  95  ;  astronom.  latitude 

of,   90  ;  longitude  of,  95  n. 
Chigelik-ehap,  A  station  at,  1  13. 
Ch'ih-chin  river,  98. 
Ch'ih-ehin-se,  astronom.  latitude  of,  99. 
Chihil-gmnbaz,  village,  11. 
Chik-tam,  oasis,  53,  87  s<|. 
Chilan,  habit.,  39. 
Chilas,  territory,  24. 
Chilinji  pass,  25. 
Chimghan,  eultiv.,  25. 
Chin-erh-eh'iian,  spring,  52  n.,  94  ;  astronom. 

latitude  of,  94. 
Chin-fo-ssu,  oasis,    102;  astronom.  latitude 

of,  102. 
Chin-man,  site,  in-  Pei-t'ing. 


Chin-t'a,  oasis,  18,  32,  51,  100  sip 
'Ching-chueh',   ancient  name  of  Niva  site, 

nee  s.  v. 
Ch'ing-ts'ao-an-tz.ii,   astronom.    latitude    of 

100. 
Chingiz  Khan,  103. 
Chini-bagh  (of  Kiisugar),  British  Consulate, 

C3. 
Chini-bagh  (of  Yarkand),  67. 
Chira,  oasis,  8  sip,  43  n.,  59  n.,  73  sq. 
Chira-bazar,  astronom.  latitude  of,  74. 
Chitriil,  territory,  10;  height  of  station,  152. 
Chitral  river,  25. 
Chin-ch'iian,  temple,  101  sq. 
Chok-tagh,  hill,  20  sq. 
Cliomslta-jilga  (Chomsh-jilga),  valley,  13  n., 

22. 
Chong-hassar,  ruin,  astronom.  latitude  of,  84. 
Chong-kara-jol,  loc,  00. 
Chong-kol,  astronom.  latitude  of,  93. 
Chong-kbl-satma,  loc,  80. 
Chu-ehia-shan,  range,  100. 
Chnshman,  hamlet,  10,  65  ;  astronom.  latitude 

of,  66. 
Ci.u.MENTi,    Mr.   C,   latitude  and   longitude 

observations  of,  55  sq.,  69  sq.,  76,  79,  81 

sqq.,  90,  93,  95,  101,  104,  108  ;  value  for 

Korla  of,  112,  114. 
Cowie,  Col.  H.  McC,  K.  E.,  help  of,  viii,  1 1 2. 
Crit/.ON,  Lord,  assistance  of,  10. 


Dafdar,  vill.,  astronom.  latitude  of,  06. 
Dandan-oilik,  site,  S  sq.,  43  n.,  73 ;  astronom. 

latitude  of,  74. 
Daivl,  territory,  2-1. 
Darkot  pass,  25. 

Dasokho-bulak,  loc,  astronom.  latitude  of,  S2. 
il  a  trans,  sand  ridges,  10,  19,  26,  43  n.,  49  n., 

74  n.,  76  sq.;  representation  of,  58. 
dead  trees,   marking  ancient  river-beds,  15, 

29,  47  n.,  86  n.;  representation  of,  58. 
Deasy,   Capt.,   II.  II.  P.,  surveys  of,  5,  8, 

14,    21;   triangulation    of,   50,03,65,73, 

75,  77,  107  sq.;  astronom.  observations  of, 

67  sq.,  70. 
Deghar,  vill.,  35,  37,  88. 
Domoko,  oasis,  9,  43  n.,  74;  ancient  sites  N. 

and  N.E.  of,  19,27. 
Bonioko-bazar,  vill.,  73. 
Dong-arik,  astronom.  latitude  of,  67. 
Donglik,  88;  astronom.  latitude  of,  87. 
Duldul-okur,  site,  76. 

dust-haze,  hampers  surveys,  3  sq.,  12,  35  sq. 
Di'tiiei'ii.  ue  Iliuxs,   M.,   his  longitude  for 

Khotan,  70. 
Duwa,  oasis,  12. 
Dzungaria,  34,  53  sq.,  84,  94. 


EccLiis,  Mr.  J.,  notes  by,  24. 
Eljigan-dawiin,  pass,  30. 
Endere,  site,  9,  15,  43  n.,  77. 
Endere  river,  27,  78,  80. 
Erh-lung-shan,  100. 
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Kski,  astronoiii.  latitude  of,  07. 

Ktsin-gol  river  and  delta,  32,  50  sq.,  52,  I0O, 

i02  sqq.;  basin,  08,  102  s(|. 
'  Ktzina,  City  of,  32;  set-  Kliara-Kholo 


I'ai/.abiid,  town,  07. 

l'eng-ta-fan,  astronom,   latitude  of,    102. 

l''ii.ii'Pi,  Sir  K.  l)e,  surveys  and  observations 

of,  6,  56,  03,  67  sq.,  71   sq.,   109. 
Forsyth  Mission,  surveys  of,  II,  04,  67,70. 
1'Yttkkkk,  Prof.  K.,  Pei-shan  survevs  of,  93, 

95,  98. 


Great  Trigonometrical    Survev,    peaks   fixed 

by,  7,  42. 

Gashun-nor,  lake,  103. 

Genju  river,  75. 

Gez,  river  and  valley,  (i,  II,  63,  sq.;  xer  a  ho 
Vaman-yar  river. 

Ghi  jak  pass,  1  ] . 

Ghfua-chbl,  vill.,  27. 

Gliujak,  astronom.   latitude  of,  05. 

Ghujak-bai,  loe.,  05. 

Gii.k.s,  Dr.  L.,  transcribes  Chinese  local 
names,  61. 

Gilgit  river,  25. 

(ioitK,  Col.,  St.  George  C,  K.K.,  help  of,  5. 

Great  Kara-kul,  lake,  40. 

G lichen,  town  and  oasis,  34,53,  90;  astro- 
nom. latitude  of,  84;  we  Ku-ch'eng-tzu. 

(iudache,  astronom.  latitude  of.  80  sq.  ;  we 
Ushluug. 

Gulakhma,  oasis,  9,   74. 

(iulakhma-bazar,  astronom.  latitude  of,  74. 

Giima,  oasis,  20,  59  n.,  08,  70  sq. 


llabibullah   Hajl,  ruler  of  Khotan,   14,   22. 

Kami  (Kumul),  town  and  oasis,  18,  34,  30, 
52  sq.,  S3,  87,  90,  93  sq. ;  astronom.  lati- 
tude of,  91  ;   highroad  to  An-hsi,   95  sqq. 

Hami  river,  terminal   basin   of,   88. 

Hanguya,  site  of,  it. 

H.Htw.vcK,  Lord,  sanctions  third  expedition, 
24. 

Massexsteix,   Dr.,   map  of,  09  sq.,  93   n. 

IIi:i>i.\t,  Dr.  Sven,  locates  Lou-Ian,  15,  2S  ; 
routes  of,  19,  20,  38 ;  astronom.  obser- 
vations of,  50,  07,  09  sq.,  72,  79  sq., 
82,  85,  87. 

Hiudukusli,  range,  10,  41,  00. 

Hiudu-tash-dawan,  pass,  12. 

Hoang-ho,  river,  18,  50. 

Hoang-lung-kang,  vill.,  90  sq. 

Hsi-ning,  town,  33. 

Hsi-ta-shan,  peak,  85. 

Hsi-ta-ho  river,  102. 

Hsiang-p'u,  vill.,  33. 

llsin-ch'eng-pao,  astronom.  latitude  of,   105. 

Hstian-tsang,  pilgrim,  on  Lop  desert,  89  ;  on 
Pei-shan  desert,  94. 

Hua-hai-tzu  (or  Ying-p'an),  oasis,  32,  37, 
sq.,   50,  52,  97   sqq. 


Ilung-liii-yuaii,  position  of,  95. 

Hung-slmi,  astronom.  latitude  of,    105. 

Hung-slmi-pa  river,   17. 

Ilungatlik,  vill.,  74. 

Hcxtkii,    Or.   .1.    dk  Ghaaff,  bis    notes    on 

height   observations,   viii,  50,    151    sqq. 
llinr/.a,  territory,  5,  45. 
Hunza  river,  60. 
Huo-ning-to  pass,   17. 
hypsometer,  readings  of,   151  sqq.  ;  method 

of  reduction  of,   152,  154. 


ice,  taken  for  watei-suppiv,   15,  27,  29  sq., 

35  sq.,  37,  90. 
Ighiz-yar,  vill.,  11,  25;   astronom.  latitude 

of,  68. 
Igin-dawan,  pass,  8. 
Ilchi,  i.e.  Khotan  town,   14. 
lle-dong  li.s.,  ice  Kapa. 
lick  river,   16. 
lmam-Jiitar-Sadik-mazar,  astronom.  latitude 

of,  78. 
Imamlar,  vill.,  8,   14;  «  Tort-Imam. 
Imaos  range,  41. 
Inchike  river,   19,  38,  47,  79,  82;  see  ulto 

Muz-art  river. 
Inehike-gumbaz,  astronom.  latitude  of,   80. 
lndo-Russian  triangulation,   108  sqq. 
Indus  river,  24  sq. 
Ishtala,  astronom.   latitude  of,   70. 


Jam,   vill.,   72. 

'Jade  Gate'   (Yii-nien),  site,  98. 

Jam-bulak,  cultiv.,  34  ;    astronom.    latitude 

of,  88. 
Jesuit  surveyors,   18. 
.liga-tal,  astronom.   latitude  of,  74. 
Jigda-sala,  astronom.   latitude  of,  80. 
Jimasa  (or  Fu-yen),  town,  34. 
Johnson,    Mr.    V.  H.,   sketch-map    of    his 

route,  7;   K'un-lun  survevs  of,    13  sq.,  22, 

72,  75. 
Jojan-karez,  astronom.  latitude  of,  88. 
J  tuna  Khan,  Khotan  envov,  14. 


Kalasti,  loe.,  77,  80. 

Kalta-yailak,  oasis,  26,  39,  60. 

Kan-eiiou,  city,  17  sq.,  32  sq.,  101  sq.,  103 
sq.;  astronom.  latitude  of,  105. 

Kan-chou  river,  1 7  sq.,  82  sq.,  50  sq.,  1 00  sqq. 

Kan-su,  N.  W.  marches  of,  33,  01. 

Kao-t'ai,  town,  32,  102,  104. 

Kapa,  gold-pits,  15,  25,  28,  80;  astronom. 
latitude  of,  81  ;  triangulation  near  and 
from,  111  sq. 

Kara-bagh,  oasis,  73. 

Kara-bulak,  astronom.  latitude  of,  78. 

Kara-dawSn,  pass,  38,  78  sip 

Kara-dtibe,  oasis,  53,  90. 

Kara-dong,  site,  9,  19,  73;  astronom.  lati- 
tude of,  73. 

Kara-jol,  grazing  grounds,  39. 
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'Kiirakt'tsh',  Mr.  Johnson's  ramp  al,  22. 
Kara-kash    river,    7.  20,  22  sq.,  27,    IS,  72 

sq.;   valley,  ]2,  70  sq. 
Kara-khoja,  oasis  ami  site,  34  sqq.,  83;  depth 

below  sea-level,  81;  astronom.  latitude  of, 

HI. 
Kara-kizil,  station,  hi. 
Kara-kol  river,  69. 

Kara-koram  pass,  -I,  I 2,  2 1 ,  23,  JO,  68,  7  1 . 
Kara-koram  range,  6(i. 
Kara-koshnn  niarshes,  -l.fi,   17  n.,  51,  87  ;  see 

ii/sn  Lop-nor. 
Kara-kill,  lake,  .see  Little  Kara-kul. 
Kara-kum,  settlement,  3N,  82. 
Kara-sai,  vill.,  15. 
Kara-shalir,  town,  18  sq.,  38,  79. 
Kara-shahr  basin,  -11,  SI  sq. 
Kam-shahr  iKhaidu-gol)  river,  44,  78. 
iara-sii,  'black   (i.e.  spring)  water',  -la,  -18. 
Kara-su-karaul,  astrononi.  latitude  of,  05. 
Kara-t;ish  pass,  25. 

Kara-tash  (BOsh-kan)  river,  1 1 ,  25,  41 ,  64  sq. 
Kara-tSsh-sai,  loc,  atronom.  latitude  of,  83. 
Kara-vulgliun,  vill.,  39,  72. 
Kara-kokti,  A  station  of,  10s. 
Karambar  river,  25. 
Karanghu-tagh,  vill.  and  hill  tract,  7  sq..  12 

sqq.,  21,  7]  sq.;  astrononi.  latitude  of,  71. 
Kariiz-darva,  river,  12. 
Karez  irrigation,  -IS  sq.,  8-1,  8S. 
Karghai-aghzi,  loc,  astrononi.  latitude  of,  05. 
Karghalik,  town  and  oasis,  6,  1 1,  20,  -13,  -15, 

67    sq.;     position     adopted    for,    70;    -see 

\  etim-luknm. 
Karim  Bakh.su,  M.,  head  draftsman,  T.   S. 

Office,  55. 
Karlik-dawan,  pass,  11,  68. 
Karlik-tagh,  range,  19,  34,  52  sq.,  91,  93  sip 
Kash,  river  and  valley,  7,  14. 
Kashgar,  city  and  oasis,  6,  9,  11,  25,  36,  39, 

41,  44,  63  sqq.,  67,  72,  76  ;  position  of  'old 

town',  6,  63,  109 ;   meteorological   station 

at  -1,  152. 
Kashgar   river,  20,  26,  42,  63,  09  sq. ;   head- 
waters of,  40  sqq. ;  terminal  delta  of,  20  sq. 
Kashmir,  10. 

Kaiiruk-bulak,  astrononi.  latitude  of,  89. 
Kelpin,   vill.  and  oasis,  20,  39,  60,  08  sqq.  ; 

astrononi.  latitude  of,  69. 
Ken-kol,  loc,  78. 
Keng-laika,  loc,  80. 
Keng-shewar,  astrononi.  latitude  of,  65. 
.Kere-bazar,  vill.,  75. 
Keriya,  oasis,  8  sip,  14,  59  >>.,  73  sq. 
Kenya  river,  8  sq.,  41  sqq.,   72  sqq.,   76   sip, 

79  ;  sources  of,  21,  75  ;  ancient  delta  of,  19. 
Khailalik,   gold-pits,  S3 ;   astrononi.   latitude 

of,  X3  ;  A  base  at,  113. 
Khaidn-gol  vallev,  79;  see  Kara-shahr  river. 
Khalastai,  lee,  93. 
Khan-arik,  villugv  'raet,  6,  07 
Khan-tengri,  .vee  Tengri-Khan. 
Khanambal   (Anambar),  astrononi.    latitude 

of,  93. 
Khangol  peaks,  37. 


Khara-khoto,  ruined  town,  32,  103. 

Khaiu-nor,  lake,  1(1  sqq.,  31,  19,  92  n.,  95. 

Khitai-dawan,  pass,  71. 

Khora,  ruins,  19,  79. 

Khotan,  town  and  oasis,  0,  8,  12,  ]  I,  ;>(|    JJ 

15,  59  n.,  6S,  70  sqq.;  sites   N.  and   \.K 

of,  20;  dust  hazeabout,  7;  astrononi.  lati- 
tude of,  71  ;  longitude  of,  70 ;  triaii'>ulntii>n 

S.  and  E.  of,  110  sq. 
Khotan  river,  20,   20  sq.,  41   sqq.;  terminal 

course  of,  72  sqq.;  .see  Vurung-kash  R. 
Khotun-tam,  oasis,  5:),  91. 
Khunugu,  astrononi.  latitude  of,  S7. 
Kichik-jangal-siii,  A  station  at,  113. 
'Khushlash-langai',  .vee  Koshlash-langar. 
Kilian,  oasis,  12,  20,  68. 
Kilian-dawan,  pass,  12. 
Kilian-kurghan,  loc,  20. 
Kilik,  pass.  5,  06. 
Kine-tokmak,  site,  74. 
Kixc,  Major  F.J.M.,  K.E.,  help  of,  55. 
Kizil,  vill.,  (i,  9,  11. 
Kizil-art  pass,  40. 

Kizil-bazar,  vill.,  astrononi.  latitude  of,  67. 
Kizil  river,  04  sq.,  75,  80. 
Kizil-dawan,  pass,  11,  67. 
Kizil-kum,  sand  ridges.  74  n.;  loc. ,  astrononi. 

latitude  of,  83. 
Kizil-niingoi,  ruins,  70. 
Kizil-ziarat-teielghn,  loc,  70. 
Kochkar-iighil,  loc,   73;   astrononi.   latitude 

of,  74. 
Kbk-rabAt,  vill.,  astrononi.  latitude  of,  07. 
Kiik-yar  (of  Karghalik),  oasis,  11  sq.,  40,  08. 
Kokvar  (of  Kara-bagh) ,  vill.,  73. 
Kiik-zigda,  loc,  103. 
Koko-nor,  lake,  17  sq.,  50. 
Kiilde,  reservoirs,  70. 
Konehe-darya,  river,  37  sq.,  42,  4-1,  47,  79 

sq.,  81  sq.,  S6  ;  ancient  beds  of,  28,  38. 
Kongur  peak,  height  of,   109;   see  Kongur- 

debe. 
Kongur  range,  5,  41. 
Kongur-debe  I,  peak,  64;  triangulated  height 

of,  0. 
Korla,  town  and  oasis,  19,  30,  38,  42,  44,  72, 

75    sqq.,    79   sqip ;   astrononi.    latitude   of 

town,  80  ;  position  of,  79,  82,  85,  108,  112; 

ti'iangulation  to,  111  sqq. 
Kosh-bel  pass,  04. 
Kosh-kuduk,  92. 
Kosh-viiz-dghil,  loc,  08;  astrononi.    latitude 

of,  68. 
Koshe-langza,  loc,  00. 
Koshlash-langar,  loc,  13. 
Kotaz-langar,  vill.,   74;  astrononi.    latitude 

of,  74. 
Koterek,  peak,  (il  n. 
Koyumal,  site,  87. 

Kozloit,  Col.  P.K.,  surveys  of,  I  7,32,30, 1 00. 
Ku-ch'eng-lzu,  oasis,  sec  G lichen. 
Ku-ch'iian  pass,  34. 

K'u-shih,  "Anterior  and  Posterior",  54  n. 
K'u-shui,  loc,  93  sip  ;  astrononi.   latitude  of 

94. 
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•if).". 


Ktia-chou,  ancient  name  nl"  An-lisi,  </.r. 

Kua-ehou-k'ou,  astronom    latitude  of,  '.Mi. 

Kucha,  town  ;ui<l  hums,  10,  3Hkij.,  11,11,  72 
kcj.,  75  si].,  7!)  s(|.  ;  astronom.  latitude  (if 
town,  76. 

Kucha  liver,  38,  7.")  sq.,  80. 

Kuclikach-hulaki,loc.,astroiiom.la.titiidcof,  78. 

Kum-arik  river,  09. 

Kum-kudiik,  loe.,  30,  87  sqq.,  ill  ;  height  of, 
8!),  151. 

Kum-tagh,  sand  liills,  JK,  81. 

Kuinul,  oasis,  «  iiami. 

Kumusli,  loe.,  81. 

K'un-luii,  range,  1,  3  sqq.,  0  sqq.,  '.I,  II  ; 
glacis  of,  42  sc|.,  45,  97  ;  westernmost  range 
of,  03  ;  surveys  of,  S.W.  of  Kliotan,  I  I  sq., 
20  ;  S.  of  Kliotan,  »'■  sqq.,  12  sqq.,  20,  70 
sq.  ;  S.  of  Keriva,  14,  21  sqq.,  75  ;  8.  of 
Niya,  77  sq.  ;  from  Kapa  eastwards,  25, 
28';  S.  of  Charciiau,  15,  80  ;  S.  of  Vash- 
shahri,  8:1  sq.  ;  S.  of  Lop-nor,  80  ;  sighted 


;  from  Astin-bulak, 
of    range,    79   sij., 


from  near  Cliarelian,  27  ; 

35    si[.  ;    triangiilation 

J  10  sqq. 
Kun-tigmaz,  loe.,   10. 

Kunat,  pass,  8;  astronoin.  latitude  of,  71. 
Kungtirehe,  loe.,  32,  105. 
Kurat-jilga,  7 ! . 

Kurghan-tim,  astronom.  latitude  of,  65. 
Kuruk-darva,  aneient  river-bed,  lfi,  28   sqq., 

37,  42,  82,  86  s<|. ;  ancient  delta  of,  29,  37, 

47;  connexion  with  Konche-darva,  38. 
Kuruk-tagh,  ranges,  35,  37,  42   sq.,  44,   46 

sq.,  52,  95;  southernmost,  16,  30,  85,  92; 

westernmost,    81  sq.,  83   sq.,   89;  surveys 

of,    S.  of    Turfau,    19,   35 ;    triangiilation 

in,  79,  81    sq.,  85,  113  sq. 


Lachin-atii-mazar,  astronom.  latitude  of,   7-1. 

Ladak,  HiijI  Habibullah's  route  to,  22. 

Lai.  Singh,  R.  B.,  his  work  on  second  expedi- 
tion, 18  sqq.,  21  sq,  63;  his  surveys  on 
third  expedition,  1,  24  sq.,  28,  30  sqq.,  32 
sqq.,  35  sq.,  38  sqq.,  64,  0(i,  6S,  72,  75  sq., 
78,  88,  92,  !)<>,  101  ;  his  triangiilation 
along  northernmost  K'mi-lun,  80,  82  sq., 
87,  11 1  sqq.;  his  triangiilation  in  western 
Kuriik-tagh,  79,  81,  83  sq.,  85  sq.,  95; 
receives  title  R.  B.,  also  Hack  Grant  from 
R.  G.  S.,  23;  awarded  Cuthbert  Peak 
Grant  by  R.  (J.  S.  and  Jagir  by  G.  of  I., 
40  ;  assists  in  compilation  of  maps,  55  ; 
retirement,  55,  61. 

Lal-tagh,  hill,  26. 

Lamjin,  springs,  48.  n. 

Lanak-la,  pass,  21  sq  ,  75. 

langar,  roadside  station,  representation  of, 
in  maps,  60. 

Langhru,  vill.,  astronom.  latitude  of,  71. 

Lapchuk,  oasis,  34,  90  sq.;  site  19. 

Lashkar-satma,  loe,  15,  27,  80;  latitude 
of,  82. 

Leh,  town,  7,23;  meteorological  base  station, 
152. 


•TI-> 
86  ; 


Lknox-Con^  nuimm,  Coi,.    Sir   (J.  I'.,    U.K. 

help  rendered  by,  viii,  I. 
Li-yiian-ho,  river,  IX,  33,  101,  iOI. 
Liang-ehoii,  city,  33. 
Li  mm,  ancient  Chinese  border    wall,    miivcv- 

along,  !(  sq.,  lb,  49,  97  sq.,  1 1(0. 
Little  Kara-kill,  lake,  5  sq.  ;   astronom.    lati 

tude  of,   75  ;  triangiilation  near,  109. 
l.o-t'o-ching,   well,    '.IS  ;    astronom.    latitude 

of,  '.19. 
Lo-t'o-eli'eng,  astronom.  latitude  of,  102. 
Lionck,  Coi..  I'.  B.,  K.H.,  help  of,  vii,  10. 
Lop,  district,  27,  45  ;  hamlet,  16,  87  :  termi- 
nal basin,  31,  36;  general  account    of      lfi 

sqq. 
I. op  desert,  35,  82,  85  sqq. 
Lop,  aneient  lake-bed  of,  lfi,  30,  36  sq.>    II 

13,  16  sq.,  53,  86  sq.,  8S  sqq.,  91    sq.';    its 

connexion  with  Su-lo-lio,  :jl  ;    levelling  at 

E.  end  of,  28,  30. 
Lop  i of  Khotani,  vill.  tract,  71. 
Lop-nor,  marshes,  28,  II,  I.'!,  -)(>,  80  sq. 
liOU-lan,  desert  area  of  ancient,  42,     17.    51, 

85  sqq. ;   ruined  sites  of,   15  sq.,   28   ? 

36  sq.,  85  .sqq.,    88    sq. ;    L.  A.    site, 

longitude  of,  85. 
Lowaza,  springs,  89  ;  astronom.   latitude 

90  ;  corrected  height  of,  1 54. 
Lukehun,  town,  83. 


Ma-lien-ching-tzu,  astronom.  latitude  of,  96. 

Ma-tsun-shan,  98  n. 

Ma-yang-ho  valley,  101. 

M.uartxky,  Sii!  Gkoiuik,  K.C.  1.  E..  help 
at  Kashgar,  11,  25. 

Makhai  plateau,  97. 

Malghun,  loe,  astronom.  latitude  of,  73. 

Malghun,  vill.,  astronom.  latitude  of,   78. 

Mandar-kiil-dawan,  pass,  21. 

Mao-mei,  oasis,  32  sq.,  51  sq.,  91,  97  sq., 
100  sqq.,  104;  astronom.  latitude  of,  101. 

Maps  :  scope  of  maps  treated  in  Memoir,  I  ; 
their  compilation,  55  sq.  ;  graphic  methods 
used,  56  sqq. ;  map  of  first  expedition,  in 
Sund-ljuritii  Hiii/ix,  10  ;  in  Anciei/I  Khntun, 
10;  maps  illustrating  Itrsert  Cul/iai/,  23; 
map  of  Aneient  Chinese  Limes  W.  of 
Tunhuang,  17;  map  of  Dare!  and  Tangir, 
25  ;  detailed  map  of  Turfan  district,  35  ; 
map  of  Muz-tagh-ata  and  Lake  Little 
Kara-kul,  64. 

Maral-bashi,  town  and  oasis,  20,  26,  39,  67, 
69  sq. 

Makco  Polo,  on  route  through  Lop  desert, 
16,  48,  89;  on  'City  of  Etzhia',  3>,  103. 

M.vsoJf,  Major  K.,  R.  E.,  help  of.  viii 
sq.;  furnishes  '  Summary  and  discussion  of 
triangiilation',  55,  107-153;  on  Lai  Singh's 
work  in  K'un-lun  range,  28,  1 1  1  sqq. ;  on 
triangiilation  near  Muz-tagh-ata,  63,  109  ; 
on  triangiilation  in  Kuruk-tagh,  36,  79, 
85  sq.,  1 13  sq. ;  on  geodetic  work  on 
Pamir,  108. 

Mastuj,  territory,  10. 
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iMaziir-tagh  (of  Khotan  R.),  l»ill    range,  20, 

20,   70,   73;    astroDom.    latitude  of,   73; 

ruined  fort  of,  20,  27. 
mercury    barometers,    results    of,    151   sqq.  ; 

comparison    of.     152 ;    readings   on    third 

journey,  153  sq. 
Merdek-tim,  site,  10. 
Merket,  \  ill.,  20,  3D. 
Merki  pass,  11,  25. 
Merki  river,  1 1. 
Mkkzraciiuis,  Dit.  01.,  on  Tengri-Khan  peak 

and  Muz-art  pass,  72 ;  on  Terek  valley,  75. 
'Mesas',    in    Lop    basin,   47  ;    E.    of    Besh- 

toghrak,  31;  in  Shona-nor  basin,   34,  53; 

in   Su-lo-ho  delta,  01  sq.;  symbol  for,  58. 
Ming-oi  eaves,  of  Kucha,  70. 
Mingoi  (of  Kara-shahr),  see  Shorchuk. 
Ming-shui,  wells,  33  sq.,  93,97  sq.;  astronoin. 

latitude  of.  99. 
Ming-taka  pass,  25,  05  sq. 
Ming-taka-aghzi,  loc.,  05. 
Mirfui,  vill.  and  site,  15  sq.,  28,  30,  87   sqq., 

91  ;  astronoin.   latitude  of,   87  ;    longitude 

of,  89;    A  stations  at,  110. 
Mirfui  river,  40,  87. 
Mirza  Haidar,  on  Karangliu-tagh,  14. 
Moji  valley,  40,  04. 
Mohha,  gold-pits,  80. 

Mou-wo,  loe..  100;  astronoin.  latitude  of,  101. 
Mu-li-ho,  vill.,  53,  88. 
Mn-t'ou-ehing,  loe.,  93  n.,  95. 
Mi'Haaimad  Yaki'B,  M.,  surveyor,  his  work 

on  third  expedition,  25,  27,  31,  33  sqq., 

38  sq.,  72,   81,   S3,   88,  90  sq.,   93,   105; 

hit,  levelling  E.   of  ancient   Lop  sea-bed. 

28,    30;    his    detailed    survey    of    Turfan 

district,  30. 
Murtuk,  springs  at,  48  u. 
Muz-art  river,  38  sq.,  72,  76. 
Muz-art  pass,  20,  39,  72,  75. 
Muz-tagh,  K'uu-lun  peak  (Pk.  1/01  A,  or  K^j, 

7  sq'.,  21,  71,  75. 
Muz-tagh-ata,  massif,  5, 11,  65  ;  height  of,  0, 

04 ;  triangulation  near,  5  sq.,  109  ;  see  also 

Kongur-debe,  Little  Kara-kul. 
Muz-tagli-atil  range,  25,  40  sq.,  03  sqq. 


'Naiii  Khali   Pass',  of  Johnson,  13,  72. 

IS'an-ch'iian,  oasis,  102. 

Nau-hu,  oasis,  10,  28,  49,  90  sq.;  astronoin. 
latitude  of,  97. 

Nan-kou-eh'eng,  vill.,  33;  astronom.  lati- 
tude of,  105. 

Nan-shau  ranges,  3  sq.,  17,  23  sq.,  95  sqq., 
99  sq.;  survey  of  western  ranges,  31,  49, 
94,  90  ;  of  central  ranges,  33,  50  sq.,  101 
sqq.,  104. 

Nissa,  vill.  and  valley,  7,  12  sq.,  71;  astro- 
uom.  latitude  of,  71. 

Nissa  river,  12. 

Niya,  oasis,  9,  14,  41,  43,  45,  73,  78,  80;  A 
station  at,  14,  111. 

Niya,  ruined  site  of,  9,  14,  27,  43  n.,  77  sq.; 
astronom.  latitude  of,  78. 


Niya  river,  9,  14,  78. 

Niva-biV/.iir,  position  of,    77;   astronoin.    lati- 
tude of,  78. 
'Northern  Road'  of  Chinese  Annals,  44  n. 
Ntira.  river,  S. 


O-po,  gorge  and  pass,  33. 

O-po-ho,  river,  104  sq. 

Omu  ciieii,  M.W.,  explorations  of,  17. 

Oda-nor,  9  I . 

ughil,  shepherds'  huts,  symbol  for,  60. 

Omsha,  hamlet,  71  ;  astronom.  latitude  of,  71. 

Opal,  oasis,  40,  03  sqq. 

Opal-bazar,  vill.,  04. 

Ordain-padshah,  pilgrimage  place,  0,  -42,  67  ; 

astronoin.  latitude  of,  07. 
Orkash-bulak,  astronom.  latitude  of,  S6. 
Otro-misil,  loe.,  74. 

Ovraz-langar,  loc,  astronom.  latitude  of,  78. 
Owang-gol,  river,   103. 
Oxus,  headwaters  of,  5,  10;   sources   of,   06; 

sec  also  Ab-i-Panja. 


j      Pa-no-p'a,  pass,  84. 

i      Pakhtun  Wall,  Raja  of  Darel,  25. 

Palgan-bulak.  astronom.  latitude  of,  89. 

Pamir  Boundary   Commission,   triangulation 
'         of,  5  sq.,  63. 65,  107  sqq. 
!     Pamirs,  1,  3,  5  sq.,  10,  24,   40,    63   sq.,   66; 
!  see    also    Muz-tagli-atil,  Little     Kara-kul, 

I  Taghdum-bash,  Sarikol. 

|      Pan-tzu-eh'uan,  94. 
j      Panfiz  river,  12,  22. 

Panja,  loc,  astronom.  latitude  of,  90. 
i      panoramas,  photograinmetric,  b3'  photo-theo- 
dolite, 5,  12  sq.,    17,   64;    used   for   maps, 
5  sq.,  56  ;  of  Muz-tagh-ata,  64. 

Pas-robat  river,  1 1 . 

'peak  numbers',  108. 

Pci-shan,  desert  ranges  of,  18,  32  sq.,  49,  52 
sqq.,  91,  93  sq.,  95,  97  sq.,   100,    103. 

Pei-ta-ho  (or  Sn-ehou)  river,  32   sq.,    50  sq., 
100  sqq. 

I      Pei-t'ing  (or  Chin-man),  site,  34,  53. 
i     Peres,  loc,  72,  76,  79. 

j     Perky,   Captain    W.  E.,   1!.  E.,   help   of,  ix. 
;     Pi-ting-tzu,  loc,  95. 
i      Pialnia,  oasis,  12,  71. 

i      Piehan,  oasis,  34,  83,  87  sq.,   90;   astronoin. 
i         latitude  of,  88;  springs  of,  48  n. 
!     Pisha,  valley,  8,  14, 
!     Po-ch'eng-tzu,  cultiv.,  37. 

Po-nan-ho,  river,  33. 

Po-yang-ho  river,  98. 

Polur,  village,  8,  14,  21,  75. 

Potanin,  M.  G.  N.,  explorations  of,  17. 

Prejvav.sky,  Col.  N.,  on  Lop-nor,  47. 

Pujiya,  vill.,  20. 

Pusha,    valley,    12,    71;   astronom.    latitude 
of,  71. 

Puski,  oasis,  12. 
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1'vkw/off,  (ien.  N.W.,  liis    longitude   value 
for  Kliofan,  70;  for  Kara-slinhr  (own,  81. 


Ram  iSiNCM,  U.S.,  surveyor,  his  work  mi 
first  expedition,  5  si|ij.,  8  sq.,  65,  07  ;  on 
second  expedition,  10  sqq.,  I  4  sqq.,  17  sip, 
08,  77  ;  tiiangulation  bv,  63  sq.,  05  sip, 
K0,  82  sq.,  108  sqq. 

Kani>',  loe,  00. 

Rang-kul  lake,  40. 

Raskam-daiva,  river,  10,  06. 

Rawak,  site,  '.) ;  astronom.  latitude  of,  71. 

Reeves  telescopic  alidade,  77. 

Kichtiiofkn,  Baron  F.  vox,  on  '  Fjop-nor 
question';  47. 

Riehthofen  Range,  of  Nan-slian,  17  sqq.,  33, 
50,  100  sqq.,   104. 

Ivoiiokovsky,  Captain  W.J.,  surveys  of,  S2 
sip,  95,  100. 

Roval  Geographical  Society,  help  of,  4  sq.. 
10,  35  ;  awards  of,  23,  40. 

Rvdki;,  Col.  C.H.I).,  K.'K.,  help  of,  viii. 


Saghizlik-yailak,  astronom.  latitude  of,  71. 
Sai-kiirez   (l)eghar),  astronom.    latitude    of, 

85  ;  depth  below  sea-level,  84. 
Salkanji,  cultiv.,  15. 
Sanipula,  vill .,  73  sq. 
Sanju,  oasis,  12,  70. 
Sanju-dawan,  pass,  20,  7.1. 
Sarikol,  valley,  5,  10  sq.,  25,  05  sq. 
Schi.achntweit,  Bit.   Adolf,   across    Hindu- 

tfish-dawan.  12. 
Soghiz-kiil,  lake,  .'21  ;   A  station    above,    111. 
Sha-ehou,  town  and  oasis,  »w  Tun-huang. 
Sha-ch'iiau-tzii,  loe.,  05. 
Sha-ho-p'u,  astronom.  latitude  of,  104. 
Shahidullah,  loe  ,  71. 
Shahyar,  oasis,  19,  39,  70,  79  sq. 
Shamshel-mazfir,  astrononi.  latitude  of,  71. 
Suaus  Din,  Naik.  3-1. 

Shan-shan  or  Iiou-lan,  ancient  kingdom  of,.-8. 
Shih-erh-t'un.    vill.,    31,    97    sq. ;    astrononi. 

latitude  of,  99. 
Sluh-pao-eh'eng,  1 

of,   10(1. 
Sliili-tuii,  vill.,  98. 
Shindi,  loe,  37  ;  astrononi.  latitude  of,  S2:  A 

stations  at,  113. 
Shindi  stream,  37. 
Shiwiikte,  massif,  5,  05. 
Shona-nor,  terminal  basin,  34,  53,  91. 
Shor-bolak,  astronom.  latitude  of,  85. 
Shorehuk,   '  Ming-oi  '    site   N.   of,    19,    82  ; 

astrononi.  latitude  of,  82. 
Shiiaiig-eh'eng-t'/.u,    astrononi.     latitude    of, 

101.' 
Sliuang-ch'uan-tzu,  pass,  94. 
Siligh-langar,  loe.,  71. 
Singer,  cultiv.,  19,  35  sqq.,  83,  85;  astronom. 

latitude  of,  80  ;  A  base  at,  113. 


90  ;  astronom.  latitude 


Singiin,  springs  of,  48  u. 

So-chii,  or  YArkand,  41  n. 

Sogo-nor,  lake,  103. 

Sok-terek,  astronom.  latitude  of,  75. 

'Southern  Hoad'  of  Chinese  Annals,  H  n. 

Srinagar,  21. 

Su-bashi  (of  Toksun),  gorge,  30. 

Su-bashi  (of  Tiii'fanj.    vill.,  springs  of,  18  n. 

Su-hashi-karaul,  astronom.  latitude  of,  65. 

Sn-eliou,  city,  17  sip,  32,  34,  52,  93,  97  sq., 
99  sqq.  ;  astronom.  latitude  of,  102. 

Su-choii  river,  ««  1'ei-ta-ho. 

Su-lo-ho,  river,  17  sq.,  31  sip,  49,  91  sq., 
91,  90  sqq.  ;  99  sq.  ;  sources  of,  18,  33, 
101  sq. ;  bifurcation  of,  32;  terminal  basin 
of,  I,  10,  18,  34,  40,  49  sip,  51  sqq.,  95  ; 
astronom.  latitude  of  camps  on,  93. 

Su-inu-t'oii,  astronom.  latitude  of,  93. 

Suiss  Hange,  100. 

Suget-biilak,  loe,  astrononi.  latitude    of,    N2. 

Surgliak,  gold-pits,  14  sq.,  78. 

Survey  of  India,  help  rendered  bv,  I,  vii  sq.; 
instruments  supplied  by,   I  sq.,    10,  23   sq. 

surveys,  methods  of,  3  sq.  ;  instruments  em- 
ployed, :i  sqq. ;  lengths  of  routes,  4,  40; 
latitude  observations,  3  sq. ;  measurement 
of  altitudes,  I,  151  sqq.;  record  of  local 
names,  5. 

Swat,  territory,  10. 


Ta-kung-cli'a  pass,  100. 

Ta-pen-kou,  astronom.  latitude  of,  102. 

Ta-shih,  oasis,  31,  98. 

T'a-shili  river,  17,  96,  99  sq. 

Ta-ssu,  monastery,  33. 

Ta-t'ung  river,  18,  33,  101  sq. 

'Tayh-yol',  from    Tun-huang    to    Miran.    90, 

93,  90. 
Tagharma,  valley,  04  sq. 
Taghdum-bash  Pamir,  5,  10,  05:  triangula- 

t  ion  on,  108. 
TAghlak-gumbaz,  astronoin.  latitude  of,   66. 
Taklamakan   desert,  surveys    in,    0,    8    sqq., 

15,  19  sq.,  26  sq.,  71,  76  sq. ;  geographical 

features  of,  42  sq. 
Tain-dghil,  loe,  astrononi.  latitude  of,  74. 
tamarisk-cones,  43  ;  symbols  for,  58. 
Tandy,  Col.  IS.  A.,  R.E..  help  of,  viii. 
Tnng-ho,  or  Tun-huang    river.    31,    49,    95 

sq.,  99. 
Tangir,  territory,  25. 
Tangitar  gorge,  25. 
Tar-kdl,  A  station,  HI. 
Taranchi,  astronom.  latitude  of,  91. 
Tamil  basin,    J,   3   sip,   8,    11,    24,    53    sq.  ; 

geographical  features  of,  41  sq.  ;  oases   in, 

43  sqq.,  59  ;  N.W.  corner  of,  03  sq. ;  N.E. 

cornerof,  7 9;  analogy  with  Turfan  basin, 84. 
Tarim  river,  15,  19  sq.,  28,  38,  41   sqq.,   44, 

72  sqq.,  76  sq.,  81  sq. ;  terminal  course  of, 

15  sq.,  29,  37,46,  86  sq. ;  see  a/so  Inchike- 

darva,  Ugen-darya,  Yarkand  river. 
1'arim-kishlak,  loe,  74;   astronom.   latitude 

of,  74. 
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TAsli-bulak,  oasis,  34,  53,  93  sq. 
Tash-kol,  astronom.  latitude  of,  'JO. 
Tash-kurghan,  village  itiul  site,  5,  10  s<j.,  25, 

28,   04    sqq. ;   astronom.    latitude   of,   (Hi; 

triangulation  al,  110;  height  of,  I")'.'. 
Tash-kuighan  liver,   10,  II,  05  si|. 
Tash-malik,    village,    0,    03    sq. ;    astronom. 

latitude  of,  05 :  A  station  of,  10!)  sq. 
Tashfe-dghil,  astronom.  latitude  of,  ?  I. 
Tatlik-bnlak,  astruiiom.  latitude   of,    S3 ;    A 

base  at,  I  13. 
Tatran  (of  ('haiehin),  vill.,  SO. 
Tatran  lof  Chaikhlik),  vill.,  83. 
Tauslikan  n'ver,  00,  09. 
Tengri-khan,  peak,  39,   1:2,  72,  JO. 
Terek  valley,  7.j. 
Terek-dawan,  pass,  lit!. 

'Thousand  ISuddhas'  site,  nee  Ch'ien-fo-tumr. 
T'ien-shan  range,  1,0,9,19,36,  38,  42,  48, 

03,  00.  OS  sq.,  72,  75  sij.,  84,  87   sq.,  90; 

easternmost  portion  of,  19,  34,  52,  91,  94, 

97  ;  outer  ranges  in  W.,  20,  20,  39,  78  sqq. 
Tikelik-tagh  (Pic.  3/00  D),  8,  14,  73. 
Tikenlik,  oasis,  28,  30,  38,  82,  87  ;  astronom. 

latitude  of,  82. 
Tim.akd,  Lieut.  I\  H.,  R.  E.,  help  of,  0,  04. 
Tim  (of  Tatran),  ruin,  80. 
Tiznaf  river,  11,  40,  42,  08. 
To-lai-shan,  range,  17,  33,  100. 
Toghra-su,  river,  1 1 . 
Toghrak-bulak,  astronom.  latitude  of,  92  sip; 

corrected  height  of,  154. 
Toghrak-ehap,  80  sip;  astronom.   latitude  of, 

87  ;    A  base  at,  J  13. 
Toghrak-langar,  astronom.  latitude  of,  74. 
Toghueha,  vill.,  90  sq. 
Toile-bulung,  loo.,  04,  00  ;  astronom.  latitude 

of,  05. 
Toksun,  oasis,  35. 
Toli  lake,  52  n. 
Tomtek,  A  station  of,  108. 
Tonguz-baste,  astronom.  latitude  of,  77. 
Tope,  ridge,    13,;    triangulation   station   on, 

7  sq. 
Tor-kiil,  lake,  53. 
Tort-Imam,  shrine,  8,  14. 
triangulation,  summary  of,  pp.    107   sqq.;   of 

Survey  of  India,  on  Taghduni-bash  Pamir, 

108;  Indo-Hussian  connection,   108. 
Tiiorriii!,  Col.  Sir   H.,   surveys  of,  64,   00, 

68;  on  Johnson's  sketch-map,  7. 
Tsagan-gulu,  atronom.  latitude  of,  99. 
Tsaidam,  plateau,  17,  49,  97. 
T'u-ta-fan,  pass,  51  n.,  99  sq. 
Tiigemen-tash,  astronom.  latitude  of,  88. 
Tumshuk,  vill.  and  sites,  20,  08  sqq. 
Tun-huang,   town   and   oasis,    16  sq.,  31  scp, 

49,  88,  95  sq.,  97  sq.;  position  of,   94   sq.; 

astronom.  latitude   of,  96;   Limes   of,   90; 

route  to  Tarim  basin,  29  sq.;  lo   Lou-Ian, 

103. 
Tun-huang  river,  see    Tang-ho. 
Tung-pa-t'u,  vill.,  31,  50  n.,  96  sip 
Tung-yen-tzu,  astronom.  latitude  of,  88. 
Tuug-yueh-shan,  peak,  100. 


Tunguzluk,   loo.,   astronom.    latitude    of,    00 

sq.,  09. 
Turfan,  town  and  district,  3  1  sip,  S3  sip,  (10; 

sites  of,  34  sq.;    Vangi-shahr,'  position  of, 

81,  83,  87  ;  astronom.  latitude  of,  81. 
Turfan  basin,  1'.),  3  |.  sq..  48    sip,    53    sq.,    S3 

sq.,  S7  sq. 
Turgap,  glacier,  13. 
Turgap-jilga,  13,  71  sq. 
TniNKiti  Col.  II.  H„  It,  I-;.,  help  of,  24.  55. 
Turug-art-dawaii,  pass,  03  sip 
Tushkan  river,  see  Tauslikan  river. 
Tiiwen-( in jan,  suburb   of    Kliotan,    latitude 

observed  at ,  71. 
Tuz-kan,  depth  below  sea-level,  SI. 


loh-Turfan,  town  and  oasis,  20,  00,  08  sq. 

Udurghuk,  05  ;  astronom.  latitude  of,   00. 

1'gen-darya,  79. 

Ujat,  vill.,  astronom.  latitude  of,  71. 

IJjme-dong,  station,  30. 

IJlan-boruk,  astronom.  latitude  of,   103. 

Ulugh-art,  pass,  40,  64  sip;   range,  41. 

Ulugh-dawan,  pass,  8,  74. 

Ulugh-kol,  lake,  21;   loc,   82. 

I'lugh-mazar,  astronom.  latitude  of,  75. 

Ulugh-sai,  river,  75. 

I.'lughat,    jiass,    7,    12;    astronom.    latitude 

of,  7  I . 
Urumchi,  ollicials  at,  2S. 
Ushak-bashi,  oasis,  II  sq.,  G8. 
Ushak-tal,  vill.,  SI. 
Ushlung,  astronom.  latitude  of,  81;  A  station 

at,  80,  1  13. 
'I'tun-da-tsehuan',  loc,  93  n. 
•Utun-oszii ',  loc,   93  n. 
I'zun-tati,  site,   1-0  n. 


\r.\yi.i..vxT,  Dr.  L.,  astronom.  observations  of, 

70  n.,  79,  81,87,  93,  95. 
\  ash-shahri,  oasis,  27,45,  82  sip;  site  of,  15. 
Vash-sliahri  river,  10. 


Wade  system,  of  Chinese  transliteration,  01. 

AVakhjir  pass,  5,  10,  05  sq. 

Wan-fo-hsia,  shrines,  97,  99. 

Wang-shan-tzu,  ridge,  31,  97  sq.,  100. 

Watkin  mountain  aneroids,  4. 

Waiiioi'K,  Col.  11. A..  U.K.,  help  of,  viii,  55; 

triangulation  of,  107. 
Whuki.bi!,  Major  E.G.,  U.K.,  help  of,  0,  04  n. 
'White  Dragon  Mounds',  30,  47  n. 
'  Wu-ohang  Map',  Chinese,  98  n. 
W'u-ti,  Chinese  Kmperor,  l(i,  2!). 
Wu-t'iing-wo-tzu,  93  ii. 


Yagan-aghzi,  astronom.  latitude  of,  71. 
Yagan-dawan,    pass,    7  ;    astronom.    latitude 

of,  71. 
Vai-dobe,  loc,  0(1  sq. 
Yaka-kuduk,  loc,  70. 
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Yaka-langar,  astronom.  latitude  of,  71.  ! 

Yaka-yaidang-bulak,   astronom.    latitude  of,     ■ 

80. 
Yainun-yar,  loc,  astronom.  latitude  of,   07. 
Yamau-yar,  river,  6,  03  sq. 
Yamslii,  vill.,  83. 

'Yang  barrier',  at  Nan-liu,  10,  1)6. 
Yangi-dawan,  pass,  13  sq.,  22,  10,  71  sq. 
\  angi-liissar,  town  and  oasis,  11,  20,  42,   01 

sq.,  07. 
Yangi-liissar,  (of  Hugur)  vill.,  38,  71).  \ 

^  angi-langar,  astronom.  latitude  of,  71. 
Yantak-kuduk,  92  ;  astiononi .  latitude  of,  98.     ; 
Yao-ma-sliaii,  peak,  100. 
Yar-klioto,  site,  35  s<|. 
Yar-mahalla  (Turfan),  astiononi.  latitude  of, 

81;  altitude  of,  81. 
'Yardangs' (erosion  terraces),  10,   li  ;  symbol 

for,  58. 
Yardang-bulak,  spring,  37. 
Yarkand,  city  and  oasis,  6,  9,  1 1,  20,  20,  40, 
II,    63   sq.,    06    sq.  ;    astronom.     latitude 

for,  08. 
Yarkand  Mission,  ■■»■(■  Forsyth  Mission. 
Yarkand  river,  II,  20,   20   sq.,  10   sqq.,   41, 

00  sqq.,  69  sq.,  72  ;  xee  aim  Tarim  river. 
Yar-tmigais  river,  27,  78. 
Yen-tun,  well,  52  n.,  91;  position  of,  98. 


Yetiin-bulak,   springs,    36,    88;    astronom. 

latitude  of,  82. 
Yetim-lukuni,  vill.,  astronom.  latitude  of,  68. 
Ying-p'an,  site,  82  ;  astronom.  latitude  of,  82. 
Ying-p'an,  oasis,  tee  Hua-liai-tzu. 
Yogtian-kum,  loc,  77. 
Yoghan-toglnak-yailak,   astronom.     latitude 

of,  71, 
Yol-sai,  loc,  astronom.  latitude  of,  83. 
Y'u-inen-lisien,  town  and  oasis,   18,  32,    W 

Sq.,  07  sq. 

Yiil-arik,  oasis,  11  sq.,  08. 
Yulduz  plateau,  39,  79. 
Ynliing  river,  S. 
Yumis-chap,  A  base  at,  113. 
Yuriing-kasli,  town  and  vill.  tract,  74. 
Yurung-kasli  river,  fi  sqq.,   13,   20,  40,   72 

sq. ;  sources  of,  21  sqq.,  71,  75  ;  triangula- 

tion  at,  111. 
Yurung-kasli-bazar,  astronom.  latitude  of,  71. 


Zai,  canal,  70. 
Zailik,  valley,  21,  70 
Zanguya,  oasis,  71. 
Zarafshan  river,  5,  10. 
Zeiss  levelling  instrument,  30. 
Zilan,  ridge,  13. 


A  station  in,  111. 
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ADDENDA    ET    CORRIGENDA 


P.'    45,  r.    col.,  last   line.   For  de    Lo'ezy's 

read  de  Luczv's. 
P.     70,  1.  col.,  1.' :38.     For    Piewzoff    read 

Pvewzoff. 
P.     75,'  r.    col.,     1.    :!(i.    Add   B.    1.      The 
height   of  the    intersected    point,    Pk. 
8/01   A,  should   be   21130,  not  21100. 
P.     S3,  r.  col.,  1.  5.  Add  Correction.    B.    -I. 
The  triangulated   point  5721  ought  to 
have  been    shown    as   a   triangulation 
station   (Kiehik-jangal-sai). 
P.     87,  r.  col.,  1.  2-1.  Adit  A.  3.   The  height 
of  the    iutersected  point   Pk.   4/75   B 
should  be  11557,  not  ]1G57. 
P.     87,  1.  col.,  1.  3l>.  For  westernmost   read 

easternmost. 
P.   155,  r.  col.  1.      3.    Fur    21.    A.    2.    read 

21.  B.  3. 
P.   ].->(!.  1.  col.  I.      I.    For    12.    A.    2.    read 

1-1,  A.  2, 
P.   157,  I.  col.  1.   -II.    For    12.    A.    2.    read 
J-l.  A.  2. 

r.  col.    1.   01.    For    12.    A.    2.  read 
14.  A.  .2. 
P.   158,  1.  col.  1.  58.  For  Ayak-shihve   read 
Avak-kara-shihve. 
'r.    col.  J.     -1,      For    1.2.    A.    2.    read 

14.  A.  2. 
r.   col.  1.  58.     For     12.    A.    2.    read 
14.  A.  2. 
P.   lo'.J,  I.  col.  I.  13.  Fur   Bilsh-shihvc    read 
Bash-kara-shilwe. 
1.  col.  1.  50.    For    12.    A.    2.    read 

14.  A.  2. 
r.  col.  1.  60.  Omit  the  entry  Bombak 
which  ought  to  read  Dombak. 
P.   160,  1.  col.  1.  35.     For    9.    D.    2.    read 
!).  D.  4. 

r.  col.  1.  28.     Far    12.    A.    2.    read 

14.  A.  2. 
r.  col.  1.30.    Add   after    this    line: 
Dombak,  vill.,  9.  D.  2. 
P.   161,  1.  col.  1.     J.    For    12.    A.    2.    read 
14.  A.  2. 


P.    101,  1.  col.  1.  39.    For    12.   A.   2.    read 

14.  A.  2. 
P.   103,  1.  col.  1.  17.     For   41.    D.    4.    read 

4.  D.  1, 

r.  col.  1.  It).     For    45.    C.    4.    read 
45.  A.  3. 
P.    KM,  r.  col.  1.    15.  For    Dobe-chap    read 
Dobe-chap. 
r.  col.  1.  23.     For    12.    A.    2.    read 
14.  A.  2. 
P.   165,  r.  col.  1.  42.     For    12.    A.    2.    read 

14.  A.  2. 
P.   166,  1.  col.  1.  17.     For   12.    A.   2.    read 
14.  A.  2. 

r.  col.  1.  20.     For    12.    A.    2.  read 

14.  A.  2. 
r.  col.  1.  21.    For    12.    A.    2.    read 
14.  A.  2. 
P.   107,  I.  col.  1.  20.  For  Hsia-eheng-ti  read 
Hsia-sheng-ti. 

■•.  col.  1.  28.  For  Hni-chin-tzu   read 

Hui-ching-tzu. 
r.  col.  i.  51.  For      Hung-shang-ssu 
read  Hung-shan-ssu. 
P.   168,  r.  col.  1.  41.     For    12.    A.    2.    read 

14  A.  2. 
P.   170,  1.  col.  1.  45.    For    14.    B.    2.    read 
14.  B.  3. 

r.  col.  1.  16.   For     Kara-cliika    read 

Kara-choka. 
r.  col.  1.  17.    For   21.    A.    2.    read 

21.  B.  3. 
r.  col.  1.  51     For     Kara-jong    read 
Kara-jang. 
P.  171,  1.  col.  I.    7.  For    12.    A.    2.   read 

14.  A.  2. 
P.  172,  r.  col.  1.  52.   For     5.   A.     1.     read 

5.  A.  3. 

P.  173,  1.  col.  1.  40.    For      Khaman-dawan 

read  Khamar-dawan. 
P.  174,  1.  col.  1.  21.    For   12.    A.    2.   read 

14.  A.  2. 


FINIS 


■  Ml'/.-TAiiN-ATA    i  J(.:::'l    FF.F.T)    ^IL I  IN    I'l.'nM    ('AMI'  :i   SOl'TEl    OF    UTTLF 
KAliA-Kl'L  (SEE   PAGES  C  i>4). 
ShamaWa  spur  (h-s.  C,   14.5V0  feet)  mi  right. 


I  b.  —  MUZ-TAGM-ATA   (24,82]  FEET)  SEEN   FROM  SHAMALPA  SITU 
(h.s.C,    14,570   FKKT:   SEE  PAGES  6,64). 
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3    <      PHOTO-THEODOLITE  VIEW   FROM   KOK  TUMSHUK   HILL.  ABOVE  WESTERN   SHORE  OF  LITTLE  KARA-KUL 
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Kok-sel  til. 


Kizil-s.-!  til. 


I'pper  Uaslk-kul  Lower  Basik-kul  Outflow  of  Uttte  Kuru-knl 

:;.  n. —PHOTO-THEODOLITE  VIEW   FROM   KOK-TUMSHUK   MILL.  ABOVE  WESTERN  SHORE  OF  LITTLE  KARA-KUL,  TO  NORTH-EAST 

AND  NORTH   (SEE   PAOES  G.  M  |. 
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15,   V_Y|]-;\V   OF  nililt.llll,   ULACIHK.    LOOKING   TOWARDS  sol   I  il-FAST 
FROM  MORAINE  AT  CIKG.   1C,(MW)   FEET  (SEE   PAGE    12). 


HEAD  OF  KASEKXL  GLACIER  SEEN   FROM  GRAT  AT  CIRC.   15,000  FK 
LOOKING  TOWARDS  NORTH-EAST  (SEE   PAGE   12). 


BT, 


V? "' 


V. 


X 


i  - 

5 


•-  fe> 


■^  t*i  '*-. 


, 


...   ■  "«k 


.    '    ^ 


rafc        — 


13  s§ 


as 


w 


' — ' 

= 


fc    £ 


x 


x 


13 
- 


■puaatSsaOj  in  myiiym  ,iii[ir.iuui  p[u  [»J0A03-se3Oq 

(.zi  ttDYa  aas) 

HOX  3A0HV  'IIHOO-KVX  KQfiA  JiaaS  AHTIVA  TSSM  £0  UVHH  — "»  'x 


■|iI||]".1j--M'>|    HI  -Jtl-l-   ]■  '.l'.\'  ■-. m'[ 

(  I  HiJVd  HHSJ   >;v,ttVU-XY!)VA  :-L\i)UV 
ICOHjI   AiX  O.L  !)S1M(.)()'I   'X.1TX.1-M   U'Al.U)  .■}(»  >:4!i\"V}J   ti:-HR»HH' 


= 


tU  od     $ 


X 


K      M 


:  i?    s  " 


<    ^      si 
X.   —      £  — 


^    Z      ^    : 


J      ~  75 


— 

*•* 

*" 

/ 

^^ 

g 

& 

■/) 

„ 

— — 

n-f 

^"* 

',- 

Z 

.- 

/■*> 

c 

1^ 

— 

— ■ 

tJ 

X 

t( 

~ 

'  ■ 

•"* 

— 

n 

^ 

s 

k" 

<". 

-- 

H 

y 

_ 

~ 

— 

X 

_ 

X 

r 

H 

71 

^ 

-~- 

"-^ 

^ 

- 

Qj 

■J-j 

~ 

■_ 

ni.A— SAXI>-l!lUIKh    ANCIENT   QITADKAXULE,    KAKA-JJONU    SITE   (SEE    PAOE    l»). 


Iii.r.— SAND-lirKIEI)    ANC1EKT    HOUSE    (N.    XXIV).    XIYA    SITE,    AFTER 
EXCAVATION    (SEE    PAGE    14). 
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A  — IH.MAIN-    ni     AV1I.M    i'IIINK>K     /./.»//>    WALL    IN     l'l>KI;l     VVK»T    OK     ITN-IU'ANi 

i  SEE    I-ai.ks    li;,  :;i  i. 

Wall  bnilt  of  stamped  clay  and  rend  fascine?  in  second  century  B.C. 


13.B-— VIEW    TOWARDS    KKOUEI)    lEISUACES   OK   TERMINAL    BASIN    OF  Sl'-LO-HO    KliOM 
ANCIENT   WATCH-TOWER   OF   Tl'X-Hl'AX(i    DIMES   (SEE   PAGE   16). 
Eroded  Mesa  on  left:  gtavel  'Sai'  in  distance. 


14.  a.— VIEW    SOUTH-WEST    TOWARDS    SNOWY    .MAIN    RANGE    FROM 
CH'ANGMA    VILLAGE  (SEE    PAGE    17). 


14.  «.— BAIMiKX  INI.I.  CAXOK    FAST    OF    CAVFS    OF    THE    THOUSAND    BUDDHAS*, 
SOFTII    OF    TUX-HUANG   (SEE    PAGE    17). 


M.,.— FooT-mi.LS   OF    [MCHTHOFEN    RANGE    SEEN    FROM    CH1N-F0-SSU 

VILLAGE  (SEE    PAGE    17). 


|;H   II  1  1 1  •  >  I  1 1 N    |;.\X«.K.    I'l.'i'M   iHIN  Tiv-AN-SIIICN    I'ASS.    LiioKIX<>   T<> 

mutii  \v  !■:.-■!   (  ski-:  tali:  it  ■. 


IV   is.  —  1UCHTII0FKN   RANGE.   KOOKINCi   SOUTH    [-'ROM    HOU-TZU   PASS 
ACROSS  DRV  LAKE  BASIN  (SEE  PAGE   17). 


[,;.   A.__  TO-LAI-SHAX    HAWK.   LOOKING    St  MTU    I'KOM    W  aTKHSHED 
Al'.nYK    KAX-iHiU'    I!.   Sill"  Ki   KS  (  SKK    I'AUK    17). 


■    i;i''im!(M-"KN    i:.\  N<;l-:.    l.uoKlXfi    SOUTH-EAST   FROM    ABOVE 

IIIm  N'lN'i.Tii    I'ASS.    AT    t'I[;i\    i.ViUki   KKKT ( SKK    I'ACiK    17). 


1.;.  ..  —  ALEXANDER   III.    RANGE,    LOOKING   SOUTH-WEST  FliOM  ABOVE 
Mli)  XIXU-TO  PASS  ACROSS  PET-TA-HO  VALLEY  (SKK  PAGE   17). 


17.   A.  —  Sl'MSS    HANfiK   OF   N'AX-SHAN.    I.OOK1XC    SOf  I'll-]', AST    FHOM    CAMP    >V> 
ACROSS   SF-l.O-llo    VAI.I.KY    i  SKK    PACKS    17.  IS;. 


17.   i:.  —  SFKss   HANfiK.    l.onKIXC   SoFTIl    FROM   CAMP  -212  ACROSS  SU-LO-HO 

VAI.LFY   (  SEP    PACKS   17,  IK). 


VIKW   SOUTH   FROM  SHKN  LING-TZU  PASS   ACROSS  KAN-CHOU  RIVER 
VALLEY  TOWARDS  TO-LAI-SHAU  (SEE  PAGE   IS). 
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•ju.     v,        \  1 1:  \\    ill-'   KTX-U'N    l'i:.\K>   IAS  I    n|'    I'i'l.l'l;   chuck    n;n\[    AlioVK 

KAR-YAGDJ    (  SEE    L'AGK  21  ;. 


n.    ,{._  HOUTE   IN    I'OM'I!   (JOKGE.   THROUGH    MAIN   R'l'X-LUX   HANGK. 
LOOKING  NORTH    I'llOM   SARIK-KORAII  (SEE  PAGE  21). 


21.  A.— SOUTHERN  K'l'N-Ll'X  RAXGE.  LOOKING  SOITH   PROM  h.  <.  H  ABOVE  ZAILIK  VALLEY 

fSKE  PAGE  '-'1  ■- 


21.  H.       N'OliTHKliX    K  I'N-I.l  N   fi.VXUK.   LOOKIXti   MIKTII   I'KOM  h.s,   l>  ABOVE  2AILJK  VALLEY 
UN    (SlllHT  I'k.  HtilA.  21.430  Ft.  (SEE   PAGE  21). 


21.  C.       VIEW   I'P  THK   vriU'XU-KASlJ    IttVKIl  GOUGE  FKOM   DEBOUCHURE  OF  ZA1LIK  8TSEAM 

(SEE  PAGE  21). 
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VIRW   TuU'Al.h-   MAIN    KIN   LIN    KaN<;K. 

i'l:i>M   cam  I'    i ;..».    I  a  li  KiM.  | 


nl'Tll    ur    VrUI'N(;-KASII    IflVKIi. 

IK  pack  j]  i. 


23.  A.—  OLACIEli-CROWXEP  ETX-LVX   ISAXOE  ABOVE   V  T  l:  T  N . .  -  K  \  - 1 1    l:.  »<>l"l:i  l>.  LOOKING  Snt  ill 
FROM   FIXIXU   ABOVE  <HIOELIK-i  HA  I'.   It.*""  K".  (-EK   I'AOE  2\ 


13.  Li.    -GLACIKIM  HiiWNKIi   KIN-UN    HAM;  K  ABOVE   Vl"l:L"XG-KASH   R.  SOTJBCBS,  LOOKING  SSW. 
1 "  tie  >  \|   HXIXli   ABOVK  niHiKI.IK-iH  \f.   lT.luo  Ft.  (SEE  PAGE  21). 





TA.  I'..    (;LAl'[ER-</RO\VXEl>  KTX-I,l"N   BAKGE  ABOVE  Yl.'Rl'XO-KASH  R.  SOURCES.  LOOKING   SW. 
FHOM    FIXING    ABOVE  CHIGELIK-CIIAP.    17.4011  Ft.    (SEE  ABOVE   PAGE  21), 
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VIEW    \f   i;.i>>  SiH'Til-IVKST   K\H  i»F   LAKE 
FliilJI    XulJTH    I  SEE    I'ACK   22  . 


1 . 1  r ;  1 1  i  I :  \ 


U.  8.  —  GLACIERS  OVERLOOKING  THE   BASIN  OF  THE  KERIYA   RIVER 
SOURCES  FROM    WEST  (SEE   PAGE  21), 


Plifita-pntrrflvcri  A  ii-rinirtl  at  i  he  office*  of  the  Surrey  of  [mlm.  rak-nrm.  L»c3 


>i\,  (.-VIKW  To  N'nl;  1  II    !■!;<  'M  -N'oWV  I'nl,  nN  U  A  TECS  II  }■'.  1'  i  •  K  MAIN  KT'N  I.  IN 
KANf.i:,  i   Id      r.i.'.'iui  VI     Al'-nVK  SKA.  WKST  "I'  I'K,  :i  .*>-'  M     SEE  I'AUK  -Ji'  ■. 


ill.  it.  —  VIEW  TO  SlHTII-WKST  KRoM  SNOWY  col  ON  WATERSHED  OF  MAIN 
K'UX-LUN  RANGE.  CIRC.  19,5)00  FT.  ABOVE  .SEA.  WEST  OF  PK.  S/52  M  (SEE  PAGE  22 


t'liuui.-eiiLrmml  &  printed  ai  the  Oflk-ee  itf  rhc  Swrv*j  itf  liitlia.fi  -  ;".* 
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;m.  a.     HEAD    OF    BOSTAN-AHCHE    V.U.I.EY,    ("U'OH-ART    RAXUE.    LOOKING    WEST 

(SEE    PA«E    4»»). 

K.H.    AfrIz-GUL    IN  FOKEGKOUND.      ULOllUB    AliuVE    uu.xu    of     V.M.I. KV     HIDE     Hlt.ll     SXUWY     PEAK     "I'     I'll.VKKAKM,    fiUOt'P. 


30.  is.— YAEEEV    BELOW    I'-A-XO-l'-A    1'ASS.    Ill  Hi  I  u  i-t"  I. A     ll.\X(iK.    LOOK  IXG  SOUTH 

(SEE    PA  UK   :il). 
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